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EXPEDITIONS  TO  THE  ARCTIC  SEA. 

Wc  gladly  give  place  to  the  following  letter  from  Prof.  John  Rae,  of  London, 
IcorrectiDg  a  few  errors  of  statement  in  a  former  article  on  this  subject. — [Ed. 

[Tilt  EWTOR  OF  THE  KANSAS  CiTY  REVIEW  :^ — 

5rr, — In  looking  over  your  Review  of  March,  kindly  sent  me  by  a  friend,  I 
fiod  a  lint— chronologically  given — of  the  various  national  expeditions  to  the  Polar 
ISeas, 

In  this  list  there  is  one  entry  that  was  not  a  National  expedition,  one  error  of 
I  dalCt  and  three  omissions,  which  perhaps  you  would  allow  me  to  point  out — 

The  expedition  under  Captain  {not  Lieutenant)  Back,  in  1833,  was  got  up  by 
private  subj^cription,  aided  by  the  government  to  the  extent  of  not  a  third  of  the 
Qoacy  required. 

No  expeditions  were  sent  in   1S47  by  the  British  government  to  search  for„ 
Sir  John  Franklin. 

Sit  John  Richardson  and  Dr.  Rae  were  sent  by  the  British  government  over- 
land in  1^4^  10  the  Arctic  Sea,  via.  McKenzie  River,  and  searched  the  coast 
OBtward  to  the  Coppermine  River  for  Franklin.  This  was  a  costly  expedition, 
as  boats  and  men  were  sent  from  England  via.  Hudson^s  Bay* 

In  1849  t>ie  British  government  sent  Dr.  Rae  to  the  Arctic  coast,  by  the 
Coppennine  River,  to  search  for  Franklin. 

In  1851  Dr.  Rae  was  again  employed  by  the  British  government  to  search 
for   FranltUn  by  the  Coppermine  River,  during  which  a  sledge  journey  of  over 
iv^i 
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a  thousand  miles  was  made' at  the  average  rate  of  about  twenty-five  miles  a  day; 
the  fastest  time  on  record,  considering  that  both  officer  and  men  were  hauling 
sledges  or  carrying  loads  all  the  time.  On  this  journey  and  the  subsequent  boat 
voyage,  about  seven  hundred  miles  of  unknown  coast  line  of  Wollaston  and 
Victoria  lands  were  traced,  and  Victoria  Strait  discovered  and  named,  remarlcable 
for  being  the  channel  in  which  the  crews  of  the  Franklin  Expedition  abandoned 
their  ships  in  1848.  Rae's  boats  coming  from  the  South,  having  reached  a  point 
on  the  west  shore  of  the  strait  in  a  higher  latitude  than  that  where  the  ships  were 
left,  formed  a  last  link  in  the  Northwest  passage. 

These  three  expeditions  were  wholly  paid  for  by  the  British  government,  and 
therefore  should  be  included  in  the  chronological  list  referred  to. 

Yours,  &c., 

John  Rae. 

HONORS  TO  NORDENSKJOLD. 

The  Swedish  government  has  resolved  to  award  a  national  testimonial  to  the 
members  of  the  Expedition  under  Professor  Nordenskj old's  direction.  The  testi- 
monial is  not  intended  for  the  officers  and  scientists  of  the  Expedition  alone,  but 
for  all  the  men  who  shared  in  its  dangers  and  discoveries.  King  Oscar  gives  to 
ea<wh  man  a  medal  bearing  on  one  side  the  head  of  the  Sovereign  with  the 
inscription,  **  Oscar  II,  King  of  Sweden  and  Norway,"  and  on  the  other  the 
insignia  of  the  order  of  the  Northern  Star,  with  the  legend  **  For  having  opened 
a  route  in  the  Glacial  Arctic  Ocean,  187  8-1 87 9.''  Fifty  copies  of  this  medal  will 
be  struck  off — four  s>^  them  in  gold  and  the  remainder  in  silver. 

Nordenskjold  reached  Paris  April  2,  accompanied  by  Captain  Pallander,  the 
sharer  of  his  adventures  in  the  North.  They  were  received  at  the  railway  station 
by  delegates  of  the  various  scientific  societies — M.  Grandidier,  president,  and  M. 
Maunoir,  secretary  of  the  Geographical  society;  M.  Siebbern,  Swedish  Ambassa- 
dor, with  several  attachcis;  M.  Rabaud,  representing  the  Society  de  Marseilles; 
M.  Meyners  d'Estreye,  President  of  the  Society  Indo-Chinoise  ;  Dr.  Crevaux,  the 
young  explorer  of  French  Guiana ;  a  deputation  of  Swedish  residents  and  a  few 
journalists,  including  your  correspondent  Nordenskjold  looked  the  very  picture 
of  health  and  seemed  vigorous  enough  for  a  dozen  Arctic  expeditiofls.  He  was 
dressed  with  the  utmost  simplicity  in  a  light  traveling  suit.  Captain  Pallander 
appeared  to  be  very  much  embarrassed  in  the  attire  of  a  private  gentleman,  being 
so  long  accustomed  to  his  naval  uniform.  M.  Grandidier  said  that  he  was  happy 
to  meet  such  a  distinguished  visitor  and  bade  him  welcome  in  the  name  of  the 
geographical  societies  of  Paris  and  the  Departments  and  of  the  scientific  societies  of 
France.  A  banquet  was  given  them  on  the  night  of  April  4th,  by  the  members 
of  the  Swedish  Colony  in  Paris.  Upward  of  two  hundred  gentlemen  and  ladies 
of  Swedish  nationality  were  present.  But  few  invitations  to  foreigners  were 
issued,  and  these  merely  to  the  press.  The  grand  saloon  of  the  Continental  Hotel 
was  tastefully  arranged  for  the  occasion,  one  of  the  decorations  being  a  carved 
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prow  of  ihe  Vega,  surmounted  by  a  bust  of  Nordenskjold,  by  Runeberg,  son  of 
the  great  Swedish  poet.  This  was  projected  in  the  center  of  the  hall.  On  the 
columos  of  the  room  were  escutcheons  bearing  the  nances  of  great  Swedish 
€tplorers  of  old  as  well  of  those  who  had  taken  part  in  the  Nordenskjold  Expedi- 
tion. At  the  central  table  was  seated  Prince  Oscar,  and  among  the  princii)al 
persons  present  were  the  Swedish  Ambassador,  the  Swedish  Consul  General 
Moltke,  the  Danish  Ambassador,  the  Consul  General  of  Spain,  Colonel  Staafe, 
military  attach^;  Christine  Nilsson,  the  singer,  and  M.  Rouzeaud,  her  husband. 
The  Swedish  Minister  proposed  Nordenskjold's  health,  and  the  explorer  replied 
in  Swedish,  but  with  a  strong  Finnish  accent*  He  modestly  said  that  the  greatest 
pleasure  which  he  derived  from  his  success  was  that  it  all  redounded  to  the  honor 
of  his  country. 

On  the  5th  of  April  Nordenskjold  was  formally  received  by  the  Municipal 
Cooocil  of  Paris,  at  the  Pavilion  de  Flore,  in  the  TuiUeries.  Neat  complimentary 
addressee  of  welcome  having  been  read  by  the  President  of  the  Council  and  M* 
Ferdinand  Hcrold,  Prefet  of  the  Seine,  who  represented  the  government,  Nor- 
dcoskjold  was  then  presented  with  a  handsome  gold  medal  commemorative  of  his 
expedition  and  of  his  visit  to  Paris.  Its  value  was  some  $300.00.  The  explorer 
acknowledged  the  compliment  in  modest  phrase,  and  the  ceremony  was  ended  by 
the  President  gracefully  thanking  the  French  and  foreign  press  for  their  attend- 
ance, 'I'he  hall  was  tastefully  decorated  with  flags.  The  Municipal  Guards,  in 
fun  uniform*  lined  the  staircase. 


^^^ 


A  NEW  POLAR  EXPEDITION. 

TTic  Prtssi^  of  Vienna,  announces  that  Capt*  Weyprecht,  of  the  Austrian 
Navy,  in  concert  with  Count  Wilczek,  U  completing  arrangements  for  another 
eiKpedition  toward  the  North  Pole  at  an  early  date.  This  time  Capt,  Weyprecht 
•  urill  not  be  accomjjanied  by  any  of  the  intrepid  companions  of  his  former  voyages, 
as  it  appears  they  prefer  rest  at  home  to  the  adventures  and  dangers  of  the  hyper- 
bofean  seas. 


THE  NORDENSKJOLD  AFLOAT. 

The  Calcutta  En^hshman  re[>orts  that  the  Swedish  steamer  A,  E.  Nordenskjold^ 
which  was  sent  out  in  June  last  in  search  of  Nordenskjold^s  Expedition  and  went 
asbofc  two  months  later  on  the  Japanese  island,  Jesso,  has  been  got  off  safely, 
VL  Sibiriakoff,  who  commanded  her,  will  attempt  to  return  home  westward  round 
tbe  north  coast  of  Asia,  from  Bchring*s  Strait  to  Spitzbergen,  on  the  route  which 
Nordenskjold  took  when  going  eastward  in  the  Vega.  [The  rescued  craft,  though 
smaU,  being  340  tons  burden  and  sixty  horse-power,  is  admirably  calculated  to 
rentt  the  rii^ors  of  Arctic  navigation,  a  resistance  that  has  been  proved  by  her 
ici'  ig  of  a  severe  winter  in  the  inhospitable  region  of  Je>so.]    Her 

^t  fit^-r  an  advantage  than  otherwise  in  the  dillScuJt  route  M, 
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Sibiriakoff  has  proposed  to  follow.  The  Nordenskjold  was  built  at  Malmo, 
Sweden,  for  the  express  purpose  of  going  to  the  assistance  of  the  explorer,  whose 
whereabouts  were  then  unknown.  She  was  launched  on  April  23,  1879,  ^^^  ^^^ 
Malta  on  June  3  for  Behring's  Strait  by  way  of  the  Suez  Canal.  She  was  to  pass 
through  Behring's  Strait  and  thence  direct  her  course  to  the  mouth  of  the  Lena. 
On  August  4  the  vessel  left  Yokohama  and  proceeded  on  her  way  north.  At  the 
time  the  Nordenskjold  started  it  was  considered  that  the  Vega  was  beset  in  the  ice 
some  forty  miles  northwestward  of  East  Cape  at  Behring's  Strait,  and  at  a  consid- 
erable distance  from  any  settlement.  The  Nordenskjold  was  to  seek  the  missing 
vessel  there.  When  the  fate  of  Professor  Nordenskjold  and  his  expedition  were 
still  undecided  and  grave  fears  were  entertained  for  his  safety,  M.  Sibiriakoff,  a 
warm  friend  and  supporter  of  the  explorer,  was  the  first  to  take  practical  measures 
for  his  relief  and  his  steamer  was  the  first  fitted  out  for  the  purpose,  he  bearing  all 
the  expenses  of  the  expedition.  Not  content  with  fitting  out  a  steamer  of  his  own, 
he  made  earnest  appeals  for  assistance  in  all  quarters  where  it  was  likely  to  be 
given. 


ASTRONOMY. 


A  NEW  DETERMINATION  OF  THE  DIAMETER  OF  MARS. 

H.  S.  PRITCHETf,  ASTRONOMER    MORRISON  OBSERVATORY. 

During  the  near  approach  of  the  planet  Mars,  in  the  recent  opposition  of 
1879,  ^^^  following  careful  observations  of  its  diameter  were  made  with  the  large 
Equatorial  of  the  Morrison  Observatory,  partly  with  the  purpose  of  testing  the 
figure  of  the  apparent  disc,  and  partly  to  furnish  an  accurate  measure  with  a  filar 
inicrometer  for  comparison  with  those  obtained  from  the  heliometer.  I  have  just 
finished  a  reduction  and  discussion  of  these  measures,  and  the  results  given  below 
represent  an  abstract  of  a  more  complete  paper  forwarded  to  the  **  AstroTiomische 
Nachrichteny     The  observations  were  made  by  Prof.  C.  W.  Pritchett. 

While  the  measures  of  such  an  object  as  the  disc  of  Mars  with  a  filar  micro- 
meter, will  never  be  entirely  free  from  the  effect  of  irradiation,  and  therefore  will 
never  give  the  true  value  of  the  diameter  quite  as  accurately  as  the  heliometer, 
still,  in  a  telescope  of  such  good  definition  as  the  one  used,  this  effect  would  be 
very  small.  Filar  micrometer  determinations  of  the  diameter  are  still  further  use- 
ful from  the  fact  that  they  are  to  be  used  in  the  reduction  of  incomplete  observa- 
tions made  with  similar  instruments,  and  for  other  common  astronomical  opera- 
tions. For  this  reason  the  values  of  the  diameters  of  planets  used  in  computing 
their  apparent  discs  for  the  Nautical  Almanac^  Berliner  Yahrbuch  and  American 
EphemeriSj  are  derived  from  observations  with  a  filar  micrometer. 
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,      Tlic  discrepancy  between  these  and  the  value  obtained  from  the  hcHometer 
is  shown  in  the  following  table*     In  the  eolumn  *' Diameter  "  the  angular  value  of^ 
the  di&meter  for  distance  unity  is  given  : 

Value  used  in  the  Nautical  Almanac  and  Berliner  Yahrbuch,  ii",  loo 

Value  used  in  the  American  Ephemeris ,    .       lo.  108 

Bes'^crs  value  from  the  Helioraeter, 9.328 

Haitvvig's  value  from   Heliometer  observations   of  Bessel, 

Kaiser,  Main  and  himself  •    •    • ,    ,    ,        9*352 

The  difference  here  shown  between  the  largest  and  smallest  values  amounted 
to  4^  at  the  time  of  opposition.  The  value  used  in  the  Ameruan  Ephoneris  was 
deriired  from  observations  with  the  Mural  Circle  (aperture  4,1  in.)  of  the  Naval 
Observalory  during  1845-46,  and  is  subject  to  the  large  probable  error  -to".203. 
Id  the  observations  made  at  this  observatory  the  diameter  of  the  disc  was  meas- 
lircd  io  four  different  directions  : 

1.  From  position  angle  143°  to  323^,  corresponding  to  the  polar  diameter,  _ 

2.  From  position  angle    8*^  to  188°, 

3.  From  position  angle  98*^  to  278°. 

4.  From  position  angle  53°  to  233°,corresponding  to  the  equatorial  diameter. 
The  observations  extended  from  October  27  to  November  24,  the  opposition 

occuiTtng  on  November  12,  and  the  nearest  approach  of  the  planet  to  the  earth 
on  November  4.  After  correcting  the  separate  observations  for  incomplete  illu- 
mioation  and  reducing  to  distance  unity,  the  results  of  the  measures  are  shown  in 
the  following  table : 


DIRECTION. 


I 


143^-323° 


8°— 188° 
98^—278° 
53^-^33*' 


NO.  obser'tion. 


DIAMETER. 


PROBABLE  ERROR, 


17  9  .422  Hh  o  .024 

9  9  -489  ±  o  .043 

8  9  .517  i  o  .032 

17  9  M^  ±  o  *^A^ 

If  these  separate  results  are  considered  as  independent  measures  of  the  same 
diameter,  and  combined  according  to  the  method  of  least  squares,  there  will  result 
finally,  Dtameter:=9",  486-^0"*  033,  which,  combined  with  Newcomb's  value  of  the 
iKitar  parallax,  gives  for  a  mean  value  of  the  diameter  of  the  planet  4248  miles, 
with  a  probable  error  of  15  miles.  This  value,  as  will  be  seen,  agrees  quite  closely 
with  the  determinations  of  the  helioraeter,  and  shows  conclusively  that  the  values 
m  use  in  the  Ephemerides  are  much  larger  than  would  be  given  by  any  good  in- 
strument of  good  definition  and  moderate  size. 

The  difference  between  the  polar  and  equatorial  diameters  being  so  much 
gn^er  than  the  probable  error  would  indicate,  seems  to  show  an  ellipticity  of  the 
ipparcDt  disc.  This  systematic  diflference  was  noted  in  the  individual  observa- 
tioos  from  day  to  day,  and  is  confirmed  by  the  measures  of  the  intermediate  di- 
asieters.  The  observations  would  then  assign  to  the  planet  the  form  of  an  cUip- 
told  of  revolution,  with  a  polar  diameter  of  4220  miles  and  an  equatorial  diame- 
lei  43 1 7,  the  amount  of  compression  being  1-45*  Very  varying  results  have  been 
airtTed  at  for  the  amount  of  compression  of  Mars.  Sir  Wm,  Herschel  gives  it 
f-16;  Schroeter  less  than  1-80*   Arago,  from  Paris  observations  extending  over  36 
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years,  1-30;  Hind  gives  it  1-5 1 ;  and  Main  1-62.  Bessel  merely  decided  that  it 
was  too  small  for  measurement  with  his  heliometer.  This  discordance  shows 
quite  clearly  the  difficulty  of  measuring  such  a  bright  glowing  disc  as  that  of  the 
planet  Mars. 


ENGINEERING. 


COMPARATIVE  MERITS  OF  WOOD,  STONE  AND  ASPHALT 

PAVEMENTS. 

GEN.   Q.  A.  GILMORE,  U.  S.  A. 

Assuming  the  foundation  to  be  firm  and  solid,  so  that  ruts  and  depressions 
•cannot  form  upon  the  surface  except  from  actual  wear,  a  pavement  of  stone 
blocks,  of  first  quality  as  regards  hardness  and  toughness,  will  possess  the  long- 
est life  of  the  three,  and  one  of  wood  blocks  the  shortest ;  asphalt  lies  between  the 
two  and  very  near  to  the  stone,  and  will  fluctuate  from  this  position  with  the 
amount  and  kind  of  traffic,  and  the  influences  of  the  climate.  As  a  rule  wood 
must  be  regarded  as  the  least  durable.  When  it  begins  to  go — at  the  end  of  two 
or  three  years,  under  heavy  traffic— it  wears  rapidly  into  deep  and  numerous  ruts, 
by  the  crushing  of  the  blocks  to  their  entire  depth.  Unless  fhe  stone  be  of  ex- 
cellent quality  for  pavements,  it  takes  the  second  place  in  the  order  of  durability^ 
and  asphalt  the  first. 

The  absolute  cost  of  constructing  the  different  pavements  will  of  course  vary 
very  considerably  with  the  locality. '  It  is  believed,  however  that  with  few  excep- 
tions, the  following  order  of  cheapness  will  obtain  throughout  the  United  States : 
viz.,  first,  wooden  blocks;  second,  asphalt,  on  a  solid  cobble  stone  foundation;, 
third,  asphalt  on  a  concrete  foundation ;  fourth,  stone  blocks  on  a  concrete  found- 
ation. 

Under  the  head  of  cost  and  maintenance  of  repairs,  the  life  or  endurance  is 
to  be  considered,  and  the  total  expense  must  extend  over  and  cover  a  period  of 
time  representing  that  endurance,  under  the  assumption  that  at  the  end  of  that 
period,  the  pavement  is  in  as  good  a  condition  as  at  the  beginning  when  it  was 
new.  The  repairs  for  the  first  two  or  three  years  will  be  comparatively  trifling, 
and  in  some  cities,  more  especially  in  England,  it  is  customary  for  the  constructor 
to  maintain  the  pavements  in  a  good  sound  condition  without  charge  for  one, 
two  and  sometimes  three  years,  and  subsequently  for  a  longer  period,  seldom  ex- 
ceeding fifteen  years,  for  a  specified  sum  per  square  yard  per  year. 

With  regard  to  wood  and  asphalt,  the  recorded  observations  make  it  certain 
that  although  a  pavement  of  wooden  blocks  is  less  costly  to  construct  than  one  of 
asphalt,  not  only  is  its  annual  cost  for  repairs  greater,  but  its  mean  annual  cost 
diiring  its  life,  inclusive  of  the  first  cost,  is  also  greater  than  that  of  asphalt.    With 
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regard  to  stone,  there  is  a  vast  difference  in  the  endurance  of  hard  and  tough  ba- 
salt and  trap,  and  the  average  granite  and  gneiss. 

In  econoroy  of  maintenance  per  year  during  the  lifetime  of  a  pavement,  in- 
g  its  first  cost,  the  hard   basaltic  trap  rocks  should  be  placed  first,  asphalt 

nd  and  wood  third,  except  in  localities  where  wood  is  very  cheap  and  suita- 
ble stone  cannot  be  procured,  or  is  subject  to  heavy  charge  for  transportation. 
Under  such  circumstances  stone  would  take  the  third  place  and  wood  would  rise 
to  the  first.  Where  wood  and  stone  are  both  expensive,  or  the  latter  is  not  of  the 
bcsl  quality  with  respect  to  toughness,  asphalt  would  take  the  first  position. 

Both  mud  and  dust  adhere  with  more  tenacity  to  wood  than  to  asphalt  or 
slooe^  more  especially  after  the  fibers  of  the  former  begin  to  crush  and  abrade, 
and  the  order  of  merit  in  respect  of  facility  of  cleansing,  will  be  first,  asphalt,  sec- 
oml,  stone,  and  third,  wood,  whether  the  cleansing  be  done  by  sweeping  or  by 
washing.  It  stands  to  reason  that  a  smooth,  even  surface  can  be  cleansed  more 
rapidly  than  one  cut  up  with  numerous  joints. 

Mr.  WiUiara  Haywood,  C.  E.,  of  London,  in  his  report  **  as  to  the  relative 
advantages  of  wood  and  asphalt  for  paving  purposes,"  made  to  the  Commissioners 
sewers  of  the  city  of  London,  March  17th,  1S74.  says  that  **  asphalt  is  ihe^ 
loothest,  dry  est,  cleanest,  most  pleasing  to  the  eye,  and  most  agreeable  for  gen- 
eral purposes^  but  wood  is  the  most  quiet."  It  might  perhaps  be  better  to  say 
thai  the  noise  produced  by  wood  is  of  a  different  kind,  which  may  be  more  disa- 
greeable to  some  persons  and  less  so  to  others.  Stone  is  the  noisiest  of  all  pave- 
ments. 

The  noise  produced  by  wood  is  a  constant  rumble,  thai  by  asphalt  an  ince 
sant  clicking  of  the  horses*  feet  upon  the  street  surface,  with  scarcely  any  noised 
fmm  the  carriage  wheels,  while  stone  gives  out  a  deafening  din  and  rattle  from 
l^eet  and  vehicle  combined* 

On  the  supposition  that  the  surface  is  kept  clean  by  either  sweeping  or  wash- 
ing, the  difference  in  slipperiness  between  wood,  stone  that  does  not  polish  under 
wear,  and  asphalt,  is  not  great,  although  enough,  perhaps  to  place  asphajt  last ; 
while  a  horse  not  only  falls  more  frequently,  but  recovers  himself  less  often  and  less 
easily  upon  it  than  upon  the  others,  by  reason  of  the  joints  in  the  latter,  which  gxvtA 
a  jbothold.  When  the  surface  is  covered  with  mud,  asphalt  is  the  most  slippery  of^ 
the  three,  and  very  little  mud  makes  it  slippery.  It  cannot  be  said  to  be  slip- 
|iery  when  very  dry,  or,  if  free  from  mud,  when  very  wet. 

In  times  of  snow  there  appears  to  be  little  if  any  difference  in  this  respect  be- 
tween wood,  asphalt  and  stone,  but  under  a  sharp  dry  frost,  asphalt  aiid  stone 
aie  generally  quite  dry  and  safe,  while  wood  retains  moisture  and  is  very  slippery. 

In  the  condition  in  which  they  are  usually  maintained,  a  slight  rain  adds  to 
the  slippcrineas  of  each  of  these  pavements,  with  this  difference,  that  on  asphalt 
and  stone  this  state  begins  with  the  rain  or  very  soon  thereafter,  while  the  worst 
coDditton  of  wood  ensues  later.  It  however  lasts  longer  than  upon  the  others  on 
accooni  of  its  abs  )rbent  nature.  With  regard,  therefore,  to  the  convenience  and 
eoafon  of  those  using  the  street,  as  well  as  those  living  adjacent  thereto,  the 
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weight  of  opinion  appears  to  place  asphalt  first,  wood  second  and  stone  third,  for 
all  streets  except  those  habitually  crowded  with  heavy  traffic,  in  which  case  stone 
wouM  rise  to  the  first  place  and  asphalt  drop  to  the  third. 

A  practical  and  general  recognition  of  the  fact — so  well  known  in  the  medi- 
cal profession,  and  indeed  among  all  ranks  of  cultured  people — that  the  pave- 
ments of  a  city  exert  a  direct  and  powerful  influence  upon  the  health  of  its  inhab- 
itants, has  never  been  secured.  Most  people  claim  simply  that  a  street  surface 
should  be  hard  and  smooth  without  bemg  slippery,  and,  as  a  measure  of  economy, 
that  it  shall  be  durable  and  easily  cleansed;  but  they  go  no  further. 

The  advantages  of  noiselessness  are  recognized  by  many  upon  various 
grounds;  by  the  large  majority  as  simply  conducive  to  comfort,  but  by  few  as 
conducive  to  health;  while  the  kind  of  material  used,  provided  it  satisfies  the 
foregoing  conditions,  and  the  character  of  the  surface  is  satisfactory  with  regard 
to  continuity  and  impermeability,  is  far  too  generally  considered  to  be  a  m'atterof 
small  moment. 

The  hygienic  objections  to  granite,  are  first,  its  constant  noise  and  din,  and 
second  its  open  joints  which  collect  and  retain  the  surface  liquids,  and  throw  off 
noxious  vapors  and  filthy  dust. 

Dr.  A.  McLane  Hamilton,  Assistant  Sanitary  Inspector  of  the  city  of  New 
York,  in  an  official  report  dated  October  19,  1874,  says,  *'  a  quiet  and  noiseless 
street  pavement  would  advance  the  health  of  the  population  to  a  great  extent. 
The  sufferer  from  nervous  diseases  would  find  relief  from  the  noise  of  empty  om- 
nibuses and  wagons  rumbling  or  rattling  on  the  rough  stones,  in  the  event  of  a 
removal  of  this  nuisance.  In  fact  there  would  be  many  more  ranitary  benefits 
resulting  from  a  change  than  I  can  here  detail.*' 

It  is  not  deemed  necessary  to  enlarge  further  upon  this  point.  The  writings 
of  eminent  medical  practitioners  are  full  of  testimony  to  the  pernicious  influence 
of  street  noise  and  din  upon  the  health  of  the  population,  particularly  upon  inva- 
lids and  persons  with  sensitive  nerves. 

The  noisome  and  noxious  exhalations  emanating  from  the  putrescent  matter, 
such  as  horse  dung  and  urine,  collected  and  held  in  the  joints  of  stone  pave- 
ments, constitutes  another  sanitary  objection  to  their  use  in  populous  towns.  Ex- 
ceptions to  wood  may  be  taken  upon  the  same,  and  even  upon  stronger  grounds, 
for  the  material  i* self  undergoes  inevitable,  and,  sometimes,  even  early  and  rapid 
decay,  in  the  process  of  which  the  poisonous  gases  resulting  from  vegetable  de- 
composition are  thrown  off.    • 

The  joints  of  a  block  pavement,  whether  of  wood  or  stone,  constitute,  after 
enlargement  by  wear,  fully  one-third  of  its  area,  and  under  the  average  care,  the 
surface  of  filth  exposed  to  evaporation,  covers  fully  three-fourths  of  the  entire 
street.  This  foul  organic  matter,  composed  largely  of  the  urine  and  excrement 
of  different  animals,  is  retained  in  the  joints,  ruts  and  gutters,  where  it  undergoes 
putrefactive  fermentation  in  warm,  damp  weather,  and  becomes  the  fruitful  source 
of  noxious  effluvium.  In  dry  weather  this  street  soil  floats  in  the  atmosphere  and 
penetrates  the  dwellings  in  the   form  of  unwholesome  dust,  irritating  to  the  eyes 
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liisonous  lo  the  orgaDs  of  respiration.  Its  damage  to  furniture,  though  se- 
rious^ ts  unimportant  in  this  connection.  In  the  side  gutters  and  underlying  soil 
the  foul  matter  exists  in  a  more  concentrated  form,  the  supply  being  constantly 
renewed  from  the  crown  of  the  street,  and  in  many  districts,  from  the  fihhy  sur- 
fiKC  drainage  of  backways  and  alleys  peopled  by  tlie  poorer  classes.  Is  it  too 
mach  to  say  that  under  such  circumstances  the  infant  population,  and  especially 
the  children  of  poor  people,  in  large  towns,  can  only  be  reared  under  such  pre- 
dbposiiions  to  disease  as  will  constitutionally  render  them  an  easy  prey  to  epi- 
detDics  in  maturer  years  ? 

The  foregoing  are  some  of  the  leiding  hygienic  objections  to  pavements  laid 
in  blocks,  whether  of  stone,  wood  or  other  material.  There  are  others  peculiar 
to  wood  alone,  arising  from  its  decay,  its  natural  porosity,  &nd  the  spongy  charac* 
rrr  rnnferrcd  upon  it  by  wear  and  crushing. 

Impregnation  of  wood  with  mineral  matters,  to  preserve  it  from  decay, 
Okay  din^itiisli  these  evils,  but  nothing  as  yet  tried  prevents  the  fibers  being  sepa- 
tmledf  ari'i  Uit "absorption  of  dung  and  putrescent  matter  by  the  wood  being  con- 
tJotsed.  The  condition  of  absorbing  mere  moisture  is  of  itself  bad,  but  when  the 
surface  absorbs  and  retains  putrescent  matters  it  is  highly  noxious.  The  blocks 
of  pavement  with  this  material  are  separated  by  concussion,  and  are  thus  render- 
ed permeable  to  the  surface  moisture.  Mr.  Sharp,  who  examined  some  blocks 
takeci  up  for  re-pavement^  states  that  he  found  them  perfectly  stained  and  satu- 
rated with  wet  and  urine  at  the  lower  portions,  while  the  upper  portions  were  dry. 
Mr.  Elliott,  a  member  of  the  society,  and  for  many  years  a  deputy  of  the  Com- 
mon Council  of  the  city  of  London,  has  carefully  observed  the  trials  of  new  modes 
of  fiiivement  there,  and  objects  to  wood  that  it  is  continuously  wet  and  damp. 
Wood  is  wet  or  damp,  more  or  less,  except  during  continued  very  dry  weather. 
Its  structure  is  admirably  adapted  to  receive  and  hold,  and  then  give  off  in  evap- 
oration, very  foul  matters,  which  taint  the  atmosphere  and  so  far  injure  health/' 
(Report  of  P.  I.e  Neve  Foster,  Secretary  Society  for  the  Encouragement  of  Arts, 
Manufactures  and  Commerce:  London,  1S75. 

Prof.  Fonssagrives,  of  France,  says :  **  The  hygienist  cannot,  moreover, 
look  favorably  upon  a  street  covering  consisting  of  a  porous  substance  capable  of 
abiorbtng  organic  matter,  and  by  its  own  decomposition  giving  rise  lo  noxious 
■liasma,  which,  proceeding  from  so  large  a  surface,  cannot  be  regarded  as  insig. 
ntftraiit  I  am  convinced  that  a  city  with  a  damp  climate,  paved  entirely  with 
ood,  would  become  a  city  of  marsh  fevers," 

The  dust  produced  by  the  abrasion  and  wxar  of  a  wooden  pavement  is  re- 
by  I  '      Us  as  extremely  irritating  to  the  organs  of  respiration  and  to 
at  ^  light  in  weight  it  floats  longer  m  the  atmosphere  and  is  car- 

ried to  a  greater  distance,  than  that  from  any  other  suitable  material  in  use  for 
ttreet  i' -■---, ts. 

1 .  jce  from  a  sanitarian  point  of  view,  against  the  use  of  wood  for 

paring  purjioses  in  populous  towns,  is  very  strong,  but  the  evils  are  not  developed 
to  the  same  extent  in  all  localities.     Decomposition  begins  in  two  or  three  years 
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in  clayey  and  retentive  soils,  while  it  is  very  considerably  retarded  and  the  wood 
remains  habitually  drier  and  emits  less  effluvia  where  the  subsoil  is  sandy  and 
porous. 

The  most  characteristic  features  and  properties  of  asphalt  pavements  have 
been  briefly  summarized  and  it  is  not  deemed  necessary  to  repeat  or  enlarge  upon 
them  here.  Professor  Fonssagrives  remarks  that,  **The  absence  of  dust,  the 
abatement  of  noise,  the  omission  of  joints  —permitting  a  complete  impermeabi  ity 
and  thus  preventing  the  putrid  infection  of  the  subsoil — are  among  the  precious 
benefits  realized  by  asphalt  streets." 

Upon  hygienic  grounds,  therefore,  asphalt  conspicuously  stands  first,  stone 
second,  and  wood  third  in  order  of  merit. 

The  correct  inference  from  the  foregoing  discussion  is  that  no  one  pavement 
combines  all  the  qualities  most  desirable  in  a  street  surface.  It  cannot  be  suffi- 
ciently rough,  or  sufficiently  soft,  to  give  the  animals  a  secure  foothold,  and  at  the 
same  time  possess  that  smoothness  and  hardness  which  is  so  essential  to  easy 
draught.  The  advantages  of  open  joints  and  entire  freedom  from  street  filth  can- 
not exist  together,  under  any  reasonably  cheap  method  of  cleansing  the  surface. 

A  pavement  of  impermeable  bl  )cks,  if  laid  upon  a  solid  foundation,  may  be 
constructed  and  maintained  in  a  water  tight  condition,  by  thoroughly  caulking  the 
joints  with  suitable  material,  leaving  the  surface  sufficiently  rough  and  open  to 
obviate  the  objection  to  a  continuous  monolithic  covering,  but  roughness,  com- 
bined with  the  requisite  hardness,  is  incompatible  with  the  freedom  from  noise 
attainable  with  some  kinds  of  acceptable  street  surface. 

In  order,  therefore,  to  obtain  the  best  pavement  for  any  given  locality  a  judi- 
cious balancing  of  characteristic  merits  is  generally  necessary.  The  best  pave- 
ment so  far  as  we  now  know,  for  all  the  busiest  streets  of  a  populous  city,  where 
the  traffic  is  dense,  heavy  and  crowded,  is  one  of  rectangular  stone  blocks  set  on 
a  foundation  as  good  as  concrete,  or  as  rubble  stone  filled  in  with  concrete ;  and 
the  next  best  is  one  of  Belgian  blocks  set  in  the  same  manner. 

The  best  pavement  for  streets  of  ample  width,  upon  which  the  daily  traffic  is 
not  crowded,  or  for  streets  largely  devoted  to  light  traffic  or  pleasure  driving,  or 
lined  on  either  side  with  residences,  is  continuous  asphalt  for  all  grades  not  steeper 
than  I  in  48  or  50. 

If  the  blocks  of  compressed  asphalt  fulfill  their  present  promise,  they  may  be 
able  to  replace  those  of  stone  upon  streets  where  the  latter  are  now  preferable  to 
a  sheet  of  asphalt  on  account  of  the  steepness  of  the  grade. 

It  has  been  urged,  as  an  objection  to  a  concrete  foundation,  that  it  is  diffi- 
cult to  take  up  in  order  to  reach  the  gas  and  water  pipes.  This  is  true  only  in 
the  sense  that  good  work  is  not  easily  taken  to  pieces.  But  such  a  foundation 
when  torn  up  or  deranged  from  any  cause,  can  readily  be  restored  to  its  former 
condition,  and  the  pavement  relaid  upon  it  with  all  its  original  smoothness,  firm- 
ness, and  stability,  conditions  which  do  not  obtain  with  any  kind  of  pavement 
laid  upon  a  bed  of  sand  or  gravel. — Roads,  Streets  and  Pavements, 
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REMOVAL  OF  CLEOPATRA'S  NEEDLE  FROM  EGYPT 

TO  NEW  YORK. 

"Through  the  skill  of  Lieutenant  Commander  Gorringe,  of  the  United  Stales 
Navy,  backed  by  the  splendid  liberality  of  one  of  New  York's  citizens,  Mr.  W. 
H.  Vanderbili,  who  has  borne  the  entire  expense  of  the  undertaking,  the  remain- 
iQg  '*Cleopatra*s  Needle/'  which  was  presented  some  time  ago  by  the  Khedive  of 
E^pl  to  the  L^nited  States,  has  been  finally  safely  lowered  from  its  pedestal  to  the 
groiund;  and  if  no  unforeseen  accident  should  occur,  may  be  expected  to  reach 
OUT  shores  in  the  early  part  of  the  coming  summer. 

Ol>etisk$  are  the  most  simple  monuments  of  Egyptian  architecture,  and  among 
th«  roost  imcrcsting  that  antiquity  has  transmitted  to  us,  from  the  remoteness  of 
their  origin,  and  the  doubt  in  .which  we  still  remain  as  to  the  period  when  set  up. 
The  oldest  which  now  remains  to  us  is  still  standing  at  Heliopolis^  near  Cairo^ 
the  Oo  Ramses  or  Beth-Shemcsh  of  the  Hebrew  Scriptures.  Abraham  was  unborn, 
and  the  Pentateuch  of  Moses  was  unwritten  when  the  inhabitant  of  Heliopohs 
adored  his  gods  in  the  Temple  of  the  Sun  and  read  upon  the  obelisk,  still  in  its 
place,  the  name  of  Harmacbis  and  that  of  King  Osorlisen,  who  then  reigned  and 
r^rcd  it,  and  to  whom  Mariette  Bey  assigns  the  date  of  2,851  years  B.  C.  Pliny 
says  that  the  Egyptian  term  for  an  obelisk  conveyed  the  idea  of  a  sun*s  ray.  which 
its  form  was  supposed  to  symbolize.  The  terra  obelisk  is  derived  from  the  Greek 
$M&$^  which  meant  a  **spit" — a  terra  which  the  witty  epigramraatics  gave  them, 
wilh  the  view,  like  all  wits  in  such  cases,  to  cover  with  an  air  of  ridicule  what 
ihcy  could  not  controvert  by  reason.  Obelisks  have,  frora  the  earliest  periods  of 
antiquity,  been  regarded  as  remarkable  monuments  of  the  skill  and  perseverance 
of  remote  ages.     They  must  ever  be  considered  as  valuable  records  of  the  ancient 

»fy  of  the  Egyptians,  and  of  the  skill  of  those  periods;  monumental  evidences 
their  sot'ereigns  and  their  w^arlike  exploits.  Extracted  with  vast  labor  from  their 
qmuTies  as  monoliths,  conveyed  six  or  seven  hundreds  ui  miles  down  the  Nile  and 
erected  with  difficulty  in  front  of  their  temples  by  kings  to  commemorate  their 
victories  and  record  their  various  names  and  titles,  they  are  emblems  of  both  the 
pctvcverance  and  love  of  glory  of  the  Egyptians  and  their  rulers.  The  very  fact 
being  transported  to  Europe  by  the  ancient  Romans  under  their  emperors 
he  high  value  in  which  they  were  held  by  that  people,  as  witnesses  of  their 
Own  worU'wide  victories  in  remote  regions. 

The  Egyptians  set  great  value  upon  the  size  of  their  monoliths,  and  if  a  larg« 
block  was  extracted  from  a  quarry  not  quite  corres[>onding  in  all  its  sides,  whetlief 
at  to  sijEC  or  form,  they  would  without  scruple  use  it  for  their  immediate  purpose, 
or  ibapc  it  as  near  as  possible  to  the  object  they  had  in  view,  without  diminishing 
ici  fi«e.  The  consequence  is  that  many  of  ihir  obeh'sks,  pedestals,  and  sarcophagi, 
where  ooc  would  have  supposed  the  most  scrupulous  attention  to  uniformity  would 
have  existed,  are  irregular  in  shape.     The  sides  of  an  obelisk  rarely  corresponded 
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exactly  with  the  breadth  of  its  face,  or  the  height  of  the  shaft  to  any  fixed  relation 
with  the  width  at  the  base ;  and  there  is  a  like  disregard  in  the  height  of  the  pyra- 
midion  (the  pyramid-like  apex),  which,  however,  was  high-peaked  and  never 
stunted.  Nevertheless  we  may  assume  that  the  shaft  varied  from  eight  to  nine 
diameters  high  up  to  the  pyramidion,  which  itself  was  from  sixty  to  seventy-five 
hundredths  of  the  breadth  at  the  base.  The  four  sides  or  faces  of  the  obelisk  were 
usually  square,  but  occasionally  they  were  convex ;  a  fact  proving  the  nice  per- 
ception for  effect  which  prevailed  in  the  minds  of  the  Egyptians,  as  thus  the  light 
was  much  softer  upon  the  surface,  the  shades  less  crude,  and  the  angles  less  cut- 
ting. Some  of  the  huge  blocks  intended  for  obelisks  came  from  the  quarry  mis- 
shapen at  the  smaller  end,  and  to  remedy  such  a  defect  they  covered  it  with  a 
metal  capping  of  the  required  shape  rather  than  reduce  its  length  by  cutting  off 
the  rugged  portion.  The  summit  of  the  Luxor  obelisk,  now  in  Paris,  was  irregu- 
lar in  shape  and  quite  rough,  and  must  originally  have  been  capped  with  metal. 
Usually,  obelisks  had  one,  two,  or  three  vertical  hieroglyphs.  It  may  be  assumed 
that  only  one  series  was  intended  by  the  original  Pharaoh  ;  but  it  appears  that  his 
^on,  successor,  or  successors,  added  a  line  on  each  side;  and  it  is  remarkable  that 
earlier  hieroglyphs  were  much  deeper  cut  than  the  more  recent  ones.  Mariette 
Bey,  the  Egyptologist,  mentions  the  fact  that  the  faces  of  obelisks  were  sometimes 
gilded,  the  hieroglyphs  themselves  retaining  their  original  color  and  actual  surface 
of  the  granite.  On  the  subject  of  the  dies,  pedestals,  and  steps  upon  which  the 
monoliths  were  anciently  raised  we  have  little  information,  for  the  bottom  portions 
of  those  now  left  standing  are  encumbered  and  surrounded  by  huge  fallen  blocks 
of  stone,  preventing  their  full  size  from  being  seen.  . 

All  of  the  large  monoliths  were  of  pink  granite  taken  from  the  quarries  of 
Syene.  The  position  of  these  quarries  must  have  been  of  the  utmost  importance 
m  facilitating  the  application  of  that  fine  material.  Situated  below  the  cataracts, 
when  once  the  masses  were  extracted  from  their  beds,  no  obstruction  presented 
itself  in  their  course  down  the  river  to  their  destination,  whether  to  Memphis, 
Heliopolis,  or  the  delta.  Twenty-seven  of  the  forty-two  obelisks  now  known 
were  from  Syene,  and  they  are  doubtless  the  largest.  An  unextracted  block  still 
remains  at  Syene,  95  feet  long  by  11  feet  in  diameter,  with  the  quarrynien's  marks 
on  it.  Sir  Gardner  Wilkinson  states  that  the  final  operation  of  extraction,  when 
three  sides  of  a  mass  had  been  worked  around,  was  by  cutting  a  groove  or  channel 
about  a  couple  of  inches  in  depth,  and  kindhng  a  fire  along  its  whole  extent. 
When  the  stone  was  intensely  heated,  cold  water  was  poured  into  the  groove,  and 
the  block  detached  itself  with  a  clear  fracture.  Wedges  of  wood  were  also  inserted, 
saturated  with  water,  then  exposed  to  heat,  and  the  expansion  rent  the  mass  asun- 
der. Thus  detached  it  was  drawn  down  to  the  river,  where  it  was  incased,  or  upon 
a  galley  or  raft  floated  down  the  Nile  to  near  the  spot  where  it  was  ultimately  to 
be  set  up.  From  the  river  bank  it  was  then  hauled  up  to  the  Propylea  in  front 
of  which  it  was  to  stand.  There  are  no  hieroglyphics  or  paintings  extant  to  show 
us  how  the  obelisk  was  raised  and  placed  in  its  final  position.     That  this  was  a 
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mr^^       '  ^ration  is  obvious,  and  its  difficulty  is  illustrated  by  an  anecdote 

rdii  j  :  Rameses  erected  one  obelisk  140  cubits  high  and  of  prodigious 

thickness.  It  is  said  12,000  ineu  were  ennployed  on  the  work.  To  insure  the 
safety  of  the  operation  by  the  ex  t  rem  est  skill  of  the  architect,  he  had  his  own  son 
liftteocd  to  the  summit  while  it  was  raised. 

As  to  the  tools  used  in  carving  the  granite  we  know  nothing.  Hardly  any 
iron  tools  have  been  preserved  among  the  relics  of  the  tombs.  With  what  mate- 
rial did  tlie  Egyptians  sculpture  with  such  refmeddelicacy  and  exquisite  sharpness 
ihe  mouthy  eyes,  ears,  and  other  features  of  their  statues,  and  the  sharp  contours 
of  ihetr  hieroglyphs  ?  We  are  possessed  of  no  process  by  vvhich  brass  may  be 
saffidenily  hardened  for  the  purpose.  Could  they  have  softened  the  surface  by 
some  chemical  operation  on  the  harder  elements  of  the  stones?  No  one  has  as 
yti  been  able  to  inform  us,  and  the  secret  mystery  of  the  execution  of  the  Egypt- 
im  sculpture  still  excites  our  wonder  and  admiration. 

Tlie  positions  of  obelisks  were  before  ihe  gigantic  pylons  which  formed  the 
entrance  gateways  to  the  fore  courts  of  their  temples,  and  Uiey  were  without 
eieepcion  always  in  pairs.  At  Karnac  the  situation  of  the  two  lofty  ones  erected 
by  Qticen  Hatsou  (one  of  which  still  stands,  and  is  108  feet  6  inches  high,  the 
laR^t  known)  was  between  two  lofty  pylons  only  forty  to  fifty  feet  apart.  Those 
in  frcNiC  of  the  outer  pylon  are  not  so  distant  in  advance  of  it.  Consequently  the 
^3rpltans  disregarded  the  immediate  proximity  of  a  high  wall  backing  them  up, 
and  none  are  known  situated  in  wide  open  spaces.  The  sacred  way  led  up  from 
the  fiver,  flanked  on  each  side  with  variously  headed  sphinxes*  At  Karnac  the 
dromes  is  one  mile  and  one-third  long,  with  a  line  of  sphinxes  on  each  side*  Ap- 
proaching nearer,  the  worshipper  finds  two  obelisks  on  the  right  and  left,  not 
necessarily  of  the  same  height.  At  Luxor  one  is  seven  or  eight  feet  higher  than 
tbe  oiber,  and  to  diminish  the  disparity  in  size,  the  shorter  one  is  raised  on  a  lofty 
pedimal  and  brought  some  feet  m  advance  of  its  companion.  Attached  to  the 
bee  oi  the  pylon  are  six  gigantic  sitting  statues  of  kiiigs,  majestic  in  size,  and 
leated  in  the  hieratic  posture.  The  pylon  itrself,  perhaps  200  feet  wide  and  100 
feel  high,  forms  the  background  of  the  whole,  crowned  by  its  cavetto  cornice,  and 
its  srarface  covered  with  the  colored  sculptures  o{  the  victorious  Rameses  in  his 
di&riiot,  with  upraised  arm,  slaying  his  enemies,  trampling  them  under  his  horses' 
liools,  and  alone  dispersing  them  in  flight.  In  the  center  of  the  structure  is  the 
|iortal,  56  feci  high,  through  which  the  sacred  or  triumphal  procession  pa 
20  tu  gorgeousness  to  within  the  sacred  precincts,  there  to  observe  the  ritual 
eotfuonies  of  the  mysterious  Egyptian  cult  of  one  or  more  of  their  eight  great 
diviaiticii  or  animal  gods.  Erasmus  Wilson,  in  his  book  entitled  '* Cleopatra's 
NeedJc"  (p.  178),  enumerates  the  existing  obehsks  as  follows:  Rome,  12;  Italy, 
b  addition,  4  ;  Egypt,  6 ;  Constantinople,  2 ;  France,  2  ;  England,  6 ;  Germany,  i. 

For  nearly  2,000  years  there  have  stood  on  the  shores  of  the  Levant, 
ncir  Alexandria,  two  obelisks  of  rose-colored  granite  known  as  *'Cleopatra*s  Nee 
dies*"     We  are  told  by  Egyptologists  that  they  were  taken  from  the  quarries  at 
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Syene,  and  thence  conveyed  to  Heliopolis,  where  by  Sesostris  they  were  set  up 
before  the  entrance  to  the  temple  of  the  god  Turn,  or  the  Setting  Sun.  Pliny 
states  that  they  were  transported  to  the  Nile  with  the  aid  of  flat  bottomed  boats, 
floating  in  canals  specially  prepared  for  that  purpose.  Sharpe  says  that  they  were 
placed  in  an  erect  position  by  cutting  a  groove  in  the  pedestal,  in  which  the 
lower  edge  of  the  monolith  might  turn  as  if  it  were  a  hinge,  the  top  of  the  shaft 
being  elevated  by  means  of  a  mound  of  earth,  the  size  of  which  was  continually 
increased  till  the  stone  stood  securely  erect.  The  obelisks  were  brought  to  Alex- 
andria during  the  reign  of  Tiberius,  but  bear  their  present  popular  name  because 
of  a  tradition  that  they  were  taken  to  Alexandria  in  the  time  of  Cleopatra.  Their 
age  is  estimated  to  be  about  3,300  years.  One  of  the  obelisks  has  until  recently 
been  standing  where  it  was  originally  placed  when  brought  to  Alexandria,  but  the 
other,  which  is  the  less  perfect  of  the  two,  has  for  many  years  been  lying  prostrate 
on  the  sand.  In  1819,  Mehemet  Ali  offered  the  fallen  monolith  to  the  Prince 
Regent  of  England,  and  the  British  Gqvernment  accepted  the  gift,  but  afterward 
declined  to  act  in  the  matter  because  of  the  expense  attending  removal.  In  185 1, 
the  subject  was  again  brought  up ;  but,  as  before,  no  action  was  taken.  Finally, 
in  1876,  Dr.  Erasmus  Wilson  concluded  to  pay  the  expenses  himself  of  transport- 
ing the  great  monolith,  and  bargained  with  Mr.  John  Dixon,  a  well-known 
engineer  and  contractor,  to  bring  it  to  England  and  erect  it  on  the  Thames  Em- 
bankment for  $50,000.  Both  of  these  **Needles" — the  one  transported  to  England, 
and  its  more  perfect  companion  recently  presented  to  the  United  States  by  the 
Khedive  of  Egypt — possess  great  historical  value,  aside  from  that  sentimental 
estimation  which  enlightened  nations  place  upon  all  monuments  of  antiquity.  As 
far  as  known  the  hieroglyphs  on  the  obelisk  which  is  coming  to  this  country  have 
never  been  deciphered,  but  as  both  obelisks  are  of  the  same  age,  and  came  origi- 
nally from  the  same  city  and  temple,  it  is  not  unlikely  that  the  inscriptions  refer 
to  the  same,  or,  at  least,  to  similar  subjects.  When  the  London  obelisk  was 
unearthed,  it  was  found  to  be  just  6^  feet  long,  and  its  weight  about  two  hundred 
tons.  The  hieroglyphics  which  covered  each  of  its  four  faces  were  washed,  and 
then  deciphered  by  Brugsch  Bey,  the  eminent  Egyptologist.  He  found  that  they 
referred  to  the  lives  of  the  two  Kings,  Thothmes  III.  and  Rameses  II.  Subse- 
quently a  correct  translation  of  the  whole  has  been  made  by  Dr.  Samuel  Birch, 
of  the  British  museum,  and  is  as  follows: 

**  First  Side,  Central  Line,  toward  east  when  erected  on  Embankment. — 
The  Horus,  lord  of  the  upper  and  lower  country,  the  pt)werful  bull ;  crowned  in 
Uas  or  Thebes,  the  King  of  the  North  and  South  Ranien  Cheper  has  made  his 
monument  to  his  father,  Haremachu  (Horus  in  the  horizons),  he  has  set  up  to  him 
two  great  obelisks,  capped  with  gold,  at  the  first  time  of  the  festivals  of  thirty 
years,  according  to  his  wish  he  did  it  the  son  of  the  Sun  Thothmes  (III.)  type  of 
types  did  it  beloved  of  Haremachu  (Horus  of  the  horizons)  ever  living. 

**  First  Side — Left  Line. — The  Horus  of  the  upper  and  lower  country,  the  pow- 
erful bull,  beloved  of  the  Sun,  the  King  of  Upper  and  Lower  Egypt,  Ra-user-ma, 
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\tA  of  the  Sun,  lord  of  the  festivals,  h'ke  Ptah-Tanen,  son  of  the  Sun,  Ra- 
mcses  beloved  of  Amen,  a  strong  bull,  like  the  son  of  Nu  (Osiris),  whom  none 
can  withstand,  the  lord  of  the  two  countries,  Ra-user-ma,  approved  of  the  Sun, 
9011  of  the  Sun,  Ramessu  (11.),  beloved  of  Amen,  giver  of  life,  like  the  Sun. 

'*  First  Side — Right  Line. — The  Horus  of  the  upper  and  lower  country,  the 
powerful  bull,  son  of  Turn,  King  of  the  South  and  North,  lord  of  diadems,  guar- 
I  dian  of  Eg>pt,  chastiscr  of  foreign  countries,  son  of  the  Sun  Ramessu  (II.),  be- 
loved of  Amen,  dragging  the  South  to  the  Mediterranean  Sea,  the  North  to  the 
Poles  of  Heaven.  lord  of  the  two  countries,  Ra-user-ma,  approved  of  the  Sun,  son 
[  cif  the  SuD  Ramessu  (JI,),  giver  of  life,  like  the  Sun. 

••Second  Side — Central  Linc»  toward  river  ^south),  as  erected  on  Embank. 

aL — Tljc  Hurus  of  the  upper  and  lower  country,  the  powerful   bull,  crowned 

>  Truth,  the  King  of  the  North  and  South,  Cheper.     The  lord  of  the  gods  has 

multiplied  to  him  festivals  on  the  great  Persea  tree  in  the  midst  of  the  place  of  the 

PhGeoix  (Heliopolis).     He  is  recognized  as  his  son,  a  divine  chief,  his  limbs  come 

i  forth  daily  as  he  wishes,  the  son  of  the  Sun  Thothmes  (III.),  ruler  of  An  (Helio- 

polis),  beloved  of  Haremachu  (Horus  in  horizons), 

** Second  Side — Left  Line. — The  Horus  of  the  Upper  and  Lower  country, 
the  powerful  bull,  beloved  of  Truth,  King  of  the  North  and  South  Ka-user-ma, 
I  approved  of  the  Sun,  bom  of  the  gods,  holding  the  two  lands  (of  Egypt)i  as  the 
of  the  Sun,  Ramessu  (IL),  beloved  of  Amen,  making  his  frontier  wherever 
twined,  who  is  at  rest  through  his  power,  the  lord  of  the  two  countries,  Ra- 
'  aser-tn^L,  approved  of  the  Sun,  Ramessu  beloved  of  Amen,  the  luster  of  the  Sun. 
**  Second  Side — Right  Line. — The  Horus  of  the  upper  and  lower  country, 
the  powerful  bull,  son  of  the  god  Chepera,  the  King  of  the  North  and  South,  Ra- 
uscr-ma.  approved  of  the  Sun.  The  golden  trait,  rich  in  years,  the  most  power. 
fuJ,  the  eyes  of  mankind  behold  what  he  has  done,  nothing  has  been  said  in  ' 
opposition  to  the  lord  of  the  two  countries.  Ra-user-ma  approved  of  the  Sun, 
the  son  of  the  Sun,  Ramessu  (II. )*  beloved  of  Amen,  giver  of  life,  like  the  Sun* 

**  Third  Side^ — Central  Line,  west  side  as  erected  on  Embankment. — The 
Hont^,  lord  of  the  upper  and  lower  country,  the  powerful  bull,  beloved  of  Truths 
the  King  of  the  Souih  and  North  Ramcn  Cheper,  his  father  Turn  has  set  up  to 
htm  his  great  name,  placing  it  in  the  temple  belonging  to  An  (Heliopolis),  giving 
him  the  throne  of  Seb,  the  dignity  of  Cheper,  the  son  of  the  Sun,  Thothmes 
•  (III,),  good  and  true,  beloved  of  the  Si>irits  of  An  (Heliopolis),  ever  living. 

**  Third  Side — Right  Line. — The  Horus  of  the  upper  and  lower  country,  the 
I  jowerful  bull,  well  beloved  oi  Ra,  the  King  of  the  South  and  North  Ra-urser-ma, 
ned  of  the  Sun,  lord  of  festivals  of  thirty  years,  like  his  father  Piah,  son  of 
Ramessu  (IL),  beloved  of  men,  son  of  Turn,  beloved  of  his  loins;  Athor, 
t  goddess,  directing  the  two  countries,  has  given  him  birth,  the  lord  of  the  two 
strics,  Ra-userma,  approved  of  the  Sun,  the  son  of  the  Sun,  Ramessu,  (IL), 
red  of  rneo*  giver  of  life,  like  the  Sun. 
•'Third  Side— Left  Liue.^The  Horus,  lord  of  the  two  countries,  the  power- 
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fill  bull,  son  of  the  Shu,  the  King  of  the  South  and  North,  Ra-user-ma,  approved 
of  the  Ra,  the  lord  of  diadems,  director  of  Egypt,  chastiser  of  foreign  lands,  son 
of  the  Sun,  Ramessu  (II.),  beloved  of  Amen,  bringing  his  offering  daily  in  the 
house  of  his  father  Turn,  not  has  been  done  as  he  did  in  the  house  of  his  father, 
the  lord  of  the  two  countries,  Ra-user-ma,  approved  of  the  Sun,  the  son  of  the 
Sun,  Ramessu  (11.),  beloved  of  Amen,  giver  of  life,  like  the  Sun. 

**  Fourth  Side — Central  Line,  toward  Road  (north),  as  erected  on  Embank- 
ment.— The  Horus  of  the  upper  and  lower  country,  beloved  of  the  god  of  the  tall, 
upper  crown,  the  King  of  the  South  and  North,  Ramen  Cheper,  making  offer- 
ings, beloved  of  the  gods,  supplying  the  altar  of  the  Spirits  of  An  (Heliopolis), 
welcoming  their  persons  at  the  two  times  of  the  year,  that  he  might  repose  through 
them  with  a  sound  life  of  hundreds  of  thousands  of  years  with  very  numerous  fes- 
tivals of  thirty  years,  the  son  of  the  Sun  Thothmes  (III.),  the  divine  ruler,  beloved 
of  Haremachu  (Horus  of  the  horizons),  ever  living. 

**  Fourth  Side— Right  Side. — The  Horus,  lord  of  the  upper  and  lower  coun- 
try, the  powerful  bull,  beloved  of  Ra,  the  King  of  the  South  and  North,  Ra-user- 
ma,  approved  of  the  Sun,  the  Sun  born  of  the  gods,  holding  the  countries,  the 
son  of  the  Sun  Ramessu  (II.),  beloved  of  Amen,  the  strong  hand,  the  powerful 
victor,  bull  of  rulers,  king  of  kings,  lord  of  the  two  countries,  Ra-user-ma, 
approved  of  the  Sun,  son  of  the  Sun,  Ramessu  (H.),  beloved  of  Amen,  beloved 
of  Tum,  lord  of  An  (Heliopolis),  giver  of  life. 

"Fourth  Side — Left  Line. — The  Horns,  the  powerful  bull,  son  of  Ptah-Tanen, 
lord  of  the  upper  and  lower  country,  the  King  of  the  South  and  North,  Ra-user- 
ma,  approved  of  the  Sun,  the  hawk  of  gold,  rich  in  years,  the  greatest  of  victors, 
the  son  of  the  Sun  Ramessu  (II.),  beloved  of  Amen,  leading  captive  the  Rutennu 
(Syrians)  and  Petit  (Libyans)  out  of  their  countries  to  the  seat  of  the  house  of  his 
father,  lord  of  the  two  countries,  Ra-user-ma,  approved  of  the  Sun,  son  of  the 
Sun,  Ramessu  (II.),  beloved  of  Amen,  beloved  of  Shu,  the  great  god,  like  the 
Sun. 

**The  scenes  on  the  pyramidion  represent  the  monarch  Thothmes  III.,  under 
the  form  of  a  sphinx,  with  hands  offering  to  the  Gods  Ra  and  Atum,  the  two 
principal  deities  of  Heliopolis.  The  offerings  are  water,  wine,  milk,  and  incense. 
The  inscriptions  are  the  names  and  titles  of  the  deities,  the  title  of  Thothmes  III., 
and  the  announcement  of  each  of  his  special  gifts. 

As  before  stated,  the  obelisk  which  is  coming  to  this  country  is  the  more 
perfect  of  the  two,  and  is  the  one  usually  referred  to  in  the  books  as  the  * 'Cleopa- 
tra's Needle."  The  fact  that  the  Khedive  should  have  presented  this  noble  mon- 
ument to  America  has  excited  considerable  ill-natured  comment  in  England,  and 
has  been  regarded  with  considerable  jealousy.  The  temple  at  Heliopolis,  where 
these  two  monoliths  originally  stood,  is  of  interest  to  biblical  students,  as  it  is  sup- 
posed to  be  one  in  which  Moses  became  learned  in  all  the  wisdom  of  Egypt. 
When  the  inscription  on  our  **  Needle"  shall  have  been  deciphered,  further  light 
may  be  shed  upon  the  history  of  the  remote  past  in  Egypt,  which  is  so  profoundly 
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connected  with  the  whole  rise  and  progress  of  the  religions,  the  philosophies,  and 
the  arts  of  our  own  race  and  our  own  times. 

The  method  of  lowering  and  transporting  the  obeUsk  to  tliis  country  is 
eilUrely  original  with  Lieutenant  Commander  Gorringe»  who  has  been  intrusted 
with  the  entire  matter.  The  gigantic  framework  to  be  used  in  lowering  the  mon- 
oKlh  was  ship|)ed  for  Liverpool,  October  7th,  18 79,  on  board  ihe  Guion  steamer 
Nevada, 

From  Liverpool  it  was  transhipped  to  Alexandria^  where  it  arrived  safely, 
and  the  work  of  erection  immediately  began.  The  machinery  was  constructed 
at  the  workf)  of  Messrs.  Roebling^s  Sons  Company,  at  Trenton,  after  plans  made 
by  Lieutenant  Commander  Gorringe,  its  total  weight  being  128,000  pounds.  The 
firsl  operation  ai^er  arriving  at  Alexandria  was,  after  erecting  the  proper  scaffolds 
ing,  to  incase  the  monolith  with  a-inch  oak  planking,  bound  at  intervals  of  3  feet 
with  strong  iron  bands.  Then  the  obelisk  was  guyed  at  the  top  from  four  points, 
like  the  mast  of  a  vessel,  so  that  there  could  be  no  possibility  of  its  falling  over. 
The  center  of  gravity  had  been  calculated  at  a  point  of  twenty-six  feet  above  the 
base,  and  here  trunnions  were  placed  on  either  side  and  bolted  across  the  sides  by 
ci^  nch  iron  and  four  2-inch  steel  bolts.     The  trunnions  were  cast  from 

ca:.... ,.  ...^lal  only,  and  that  of  the  best  quality*  The  trunnion  plates  were  four 
mches  thick,  nine  feet  wide,  and  six  feet  high.  At  the  center  was  the  turned 
tnmnton,  33  inches  long,  and  18  inches  in  diameter.     The  weight  of  each  trun- 

and  pJaie  was  1,250  pounds,  making  together  ij^  tons.  The  next  operation 
Co  quarr>*  out  four  6-inch  channel  ways  through  the  base  of  the  obelisk,  and 
tosert  I  lieams  to  assist  in  raising  the  foundations.  Next  the  foundations  were 
constructed.  These  consisted  of  two  platforms,  one  on  each  side,  of  3. inch  oak* 
pfautkingt  each  6  feet  wide  and  24  feet  long.  On  top  of  these  were  set  four  oak 
nlfcksi  w  l)y  xS,  firmly  bohed  together.  The  iron  work  of  the  towers  was  then 
btttll  on  top  of  the  preliminary  foundation.  Each  tower  was  constructed  of  six 
1 9-tnch  heavy  wrought  iron  I  beams,  spreading  out  at  the  base  to  a  distance  of  21 
,.  and  converging  at  the  top  to  within  5  feet,  l*he  beams  at  their  base  rested 
four  heavy  I  beams,  and  were  securely  riveted  to  the  platform  by  means  of 
plates  and  knees.  Placed  on  top  of  these  posts  were  caps,  each  five  feet  longV 
and  thirty  inches  wide,  which  also  were  secured  by  means  of  plates  and  knees. 
Thc  post*  were  braced  from  top  to  bottom  by  angle  and  channnel  irons, 
making  ibe  lowers  perfectly  rigid.  Placed  on  top  of  the  caps,  and  securely 
bolted  10  the  lower  proper,  were  cast  iron  journals  weighing  3,700  pounds, 
ddi  forming  the  grooves  for  the  trunnions  to  work  in,  A  6-inch  rib  had 
heco  cast  in  the  bottom  of  each  of  the  trunnions,  and  in  these  ribs  were  fourj 
Mocli  holes.  Through  each  of  these  holes  1  J^-inch  iron  rods  were  inserted,  con- 
Qected  with  similar  from  the  6-inch  I  beams  running  through  the  base,  by  means 
ofr^bt  and  left  thread  turn  buckles,  which  were  used  to  raise  the  obelisk  from  its 
foondatian  and  throw  the  weight  on  tlie  trunnions.  On  the  6th  of  December, 
ctcrxlhing  being  ready,  the  monolith  was  successfully  raised  in  the  presence  of 


18  KANSAS  CITY  REVIEW  OF  SCIENCE. 

5,000  people  who  had  come  to  witness  the  operation ;  the  foundation  was  then 
removed,  and  the  obelisk  left  hanging  free.  The  obelisk  having  been  turned  over 
to  a  horizontal  position,  Captain  Gorringe  next  proceeded  to  build  two  piles  of 
beams  placed  crosswise ;  and,  as  soon  as  they  reached  the  height  of  the  stone, 
jacks  were  used  to  lift  the  latter  out  of  its  trunnion  bearings  and  block  it  up.  All 
the  construction  was  then  removed,  and,  foot  by  foot,  the  obelisk  was  lowered  to 
the  ground  by  reducing  the  piles,  first  from  one  side  and  then  the  other.  On  the 
ground  the  obelisk  was  incased  in  an  iron  cradle,  consisting  of  a  parabolic  truss 
on  each  side,  connected  by  means  of  heavy  channel  flow  beams  and  braces.  To 
the  flow  beams  two  heavy  channel  bars  were  riveted,  and  corresponding  channels 
were  laid  on  the  ground  to  form  the  track  for  the  obelisk  to  move  on,  the  move- 
ment being  eff*ected  by  inserting  8-inch  cannon  balls  into  the  grooves  formed  by 
the  channel  bars,  and  the  track  being  laid  sixty  feet  ahead  of  the  cradles,  so  ihat 
as  the  stone  was  pushed  along,  the  track  behind  was  taken  up  and  placed  in  front. 
From  the  base  of  the  obelisk  to  the  sea  a  trench  had  been  dug,  which,  at  the  end 
near  the  sea,  is  95  feet  long  by  40  feet  broad,  and  16  feet  deep;  in  this  portion  a 
float,  constructed  for  the  purpose,  will  be  used  to  transport  the  obelisk  to  the  port 
of  Alexandria,  a  distance  of  about  a  mile  in  a  straight  line.  In  digging  the  pit 
around  the  base  of  the  monolith.  Captain  Gorringe  discovered  that  the  shaft  stood 
on  a  pedestal,  the  existence  of  which  was  before  unknown.  It  was  9  feet  square, 
7  feet  in  height,  and  rested  upon  three  well-preserved  marble  steps  with  a  base  of 
masonry.  From  the  lower  surface  of  the  lower  step  the  obelisk  rises  81  feet  a^ 
inches  to  its  summit,  and  its  estimated  weight  is  about  196  tons.  At  the  port  of 
Alexandria  the  obelisk  will  be  placed  on  a  large  ship  selected  for  the  purpose,  and 
so  brought  to  this  country.  [This  plan  is  very  different  from  that  adopted  by  the 
English  engineer,  which,  it  will  be  remembered,  was  to  inclose  the  obelisk  in  a 
cylindrical  vessel  formed  of  wrought  iron  plates,  and  provided  with  water-tight 
compartments.  This,  after  being  rolled  into  the  sea,  and  towed  to  the  harbor, 
was  ballasted  and  provided  with  a  keel,  deck,  sail,  and  rudder.  The  vessel  was 
then  placed  in  charge  of  two  or  three  skilled  mariners,  for  whom  a  small  cabin  on 
'deck  was  provided,  and  towed  to  England  by  a  steam  tug,  the  sail  being  simply 
for  steadying  the  cylinder.]  Should  our  obelisk  reach  port  in  safety  the  same 
machinery,  with  very  slight  modification,  will  be  used  to  place  it  in  an  erect  posi- 
tion, after  a  proper  site  has  been  selected  for  it 

There  can  be  no  doubt  that  our  citizens,  as  they  pass  by  this  obelisk  after  its 
erection,  will  have  their  curiosity  excited  by  the  sight  of  hieroglyphs  which  have 
probably  been  seen  and  read  by  the  Jews  at  the  time  of  Moses,  or  when  the  Sav- 
ior was  taken  by  his  parents  to  Egypt  as  a  place  of  refuge  from  Herod's  rage. 

The  following  is  a  list  of  the  more  notable  obelisks,  with  their  present  sites, 
sizes,  etc. : 
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OBELISKS. 


n 


Present  Site. 


Ueliopolis     .    ,    .    . 

B^gi^-Crocodopolis 

Kattiak     ,   .    , 

Ditto     ,   ,    .    . 

Lateran^  Rome 

Vatioin,  Rome 

Alcrxandm  *     , 

LiOndoa     •   •   • 

Constantinople 

Sioo  House  .    . 

Thebaid,  Alnwick 

Porta  del  Po|iolo,  Rome 

TrinitAdel  Monti. Rome 

lAixm , 

Paris 

Sam,  or  Tanis  ,    ,    .    . 

Monie-Citorio,  Rome  . 

Piarza    Navona,    Rome 

Pa-  Rome  .    ,    , 

V»*i  ei,    Rome  , 

Minerva,  Rome 
Museum,  2  .    . 
Xooatantinople     .   .   . 

Corfe   Castle,  Philae   . 

Benevento     .    .    ,    ,    • 

Monte  Pindo,  Rome  . 


Stxe. 


ft  in.     fL  in, 

6  I    X6    3 
69X40 

Mariette. 
9    8   X9  io 
8  10 

7  7    X8 

7  io>/X7 
Broken. 

o  io?i 

8  5    X8 
4    3 

8*  o    X8    o 


4    5 
Fragment. 

8    3 

Fragment. 

I  6  x^   s 

6    o    X6    o 
3     3 


Height. 


By  or  to  whom  Dedicated. 


ft.  in  ft.  in, 

68  2  or  66  6, 
43  ft.  o  in, 
90        6 

loS      10 


>>^ 


Osortisen,  2,851  B.  C. 

Ditto, 

Thothraes  I. 

Hatasou,  i»66o  B,  C, 

Thothmes  IIL 

No  hieroglyphs. 

'l*hothmes  111. 

Ditto. 

Diuo. 

Ditto. 

Amenotep  11, 

Seti  Menepthah  L 

Ditto. 

Raraeses  IL 

Ditto. 

Ditto. 

Sesostris. 

Ditto, 


Amyrtaeus  L 
Nectancho  I. 
Ptolemy  Evergetes  IL»  150  B.C. 


Hadrian  us. 


1  to  the  Ui^ted  Statet* 
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PRESENT  STATE  OF  THE  EVIDENCE  REGARDING  THE 
ANTIQUITY  OF  MAN> 

9r  T,    MCK,   HUGHeS,   M.   A.,   WOODWARDIAN  PROFESSOJt  OF  GEOLOGV,  CAMBRIXIGK. 

pThe  following  paragraphs,  discussing  the  evidence  as  to  Man's  existence 
\  bk  Of  before  the  Glacial  era  in  Europe,  and  the  remarks  succeeding,  by  Professor 
OawlunSi  are  cited  from  a  paper  bearing  the  above  title,] 

We  may  dismiss  at  once  the  case  [of  supposed  human  remains]^  reported 

•EcttI  before  the  Yiciorlft  Intcltute.  ifl79. 
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from  the  Dardanelles,  of  works  of  art  found  in  deposits  said  to  be  of  Miocene  age. 
The  descriptions*  prove  that  it  was  not  given  on  the  authority  of  one  competent 
to  judge  in  such  a  case,  and  it  never  has  been  confirmed. 

In  beds  said  to  be  Miocene,  at  Thenay,  near  Pontleroy,  the  Abb^  Bourgeois 
found  flints  which  he  supposed  were  dressed  by  man.  These  flints  are  now 
exhibited  in  the  Museum  at  St.  Germain,  where  I  saw  them  with  Sir  Charles 
Lyell  several  years  ago,  and  again  with  others  since.  Some  of  them  seemed 
entirely  natural,  common  forms,  such  as  we  find  over  the  surface  everywhere, 
broken  by  all  the  various  accidents  of  heat  and  frost  and  blows.  A  few  seemed 
as  if  they  might  have  been  man's  handiwork — cores  from  which  he  had  struck 
oiF  flakes  such  as  we  know  were  used  by  early  man,  of  which  I  show  examples. 
Yet  this  is  not  quite  clear,  for,  had  the  evidence  been  good  that  they  were  found 
in  place,  there  still  would  have  been  a  doubt  whether  they  were  man's  work.  But 
when  we  came  to  inquire  about  the  evidence  that  they  occurred  in  beds  of  Mio- 
cene age,  we  learned  that  only  those  that  we  put  down  as  natural  were  found  by 
the  Abbd  himself;  the  others  were  brought  in  by  workmen,  picked  up,  we  may 
suppose,  upon  the  heaps  turned  over  by  their  spades,  and  so  perhaps,  just  dropped 
down  from  the  surface. 

Next  in  the  Crag  the  teeth  of  sharks,  bored  through,  as  if  for  wear,  were 
found,  t  part  of  a  string  of  ornaments  such  as  are  commonly  worn  by  savages.  Of 
these  I  give  examples :  one  a  boar's  tusk,  from  the  lake  dwellings  of  Switzerland; 
another,  a  tooth  from  a  deposit  of  palaeolithic  age,  in  a  cave  just  above  the  mirac- 
alous  grotto  of  Lourdes  in  the  Pyrenees.  I  have  examined  fragments  of  bone  and 
teeth  [from  the  Crag]  of  various  sizes  and  shapes,  and  found  them  marked  over 
the  surface  with  many  a  pit  or  deeper  hole,  or  even  perforation  irregularly  placed, 
not  as  if  by  design,  but  by  accident.  There  they  were  in  every  stage,  all  over, 
yet  of  one  type.  One  sawn  across  explains  the  whole.  The  chamber  of  a  shell 
which  bores  its  way  into  the  solid  rock  or  softer  shale  was  clearly  shown.  When 
the  mass  lay  embedded  in  the  mud  it  was  but  touched  here  and  there.  If  it  was 
thin  the  animal  bored  through  into  the  sand  or  clay  below,  piercing  the  tooth 
quite  through — a  perfectly  well-turned  and  finished  work,  so  good  it  was  thought 
to  be  man's.  But  if  the  mass  was  thick  and  near  the  surface,  the  little  moUusk 
made  a  home  entirely  within  it,  and  its  shell  often  remains  there,  and  reveals  the 
history  and  manner  of  formation  of  the  'holes. 

An  account  has  also  been  given  by  the  Abb6  Bourgeois  of  flints  from  Pliocene 
beds  at  St.  Prest,  near  to  Chartres,  said  to  be  worked  by  man,  but  this  w'e  may 
dismiss  on  the  same  ground  as  those  before  referred  to  given  on  the  same 
authority.  J 

Another  case  brought  forward  from  abroad  but  recently,  has  found  as  much 
favor  here  as  there.  §  Around  the  Lake  of  Zurich  there  are  left  traces  of  ancient 
lakes  at  somewhat  higher  levels.     A  bed  of  clay  below  with  glacial  stones,  a  bed 

*Journ.  Anthrop    Inst.,  vol.  iii,  p.  127,  April,  1878. 

tJourn.  Anthrop.  Inst.,  vol.  ii,  p.  91  April,  1^372. 

tBoorgeois,  Congr.  Inter,  d' Anthrop.,  1867,  p.  67. 

|Rutimeyer,  Archiv.  fur  Anthropologic,  1876;  Heer,  Primaeval  World  of  Switzerland. 
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pUnts  between*  holf-tunied  to  coal,  a  mass  of  clay,  moraine-like  on  the  top,  tell 
of  the  lime  when  Alpine  ice  crept  farther  do^m  the  hills,  and  touched  upon  the 
lake*  now  more,  now  less  encroaching.  In  these  beds  the  peaty  mass  of  hgnite, 
known  as  Diirmcn  coal,  wa^j  largely  dug  for  fucl»  I  have  worked  a  long  time 
dawn  below  to  sec  the  evidence  myself.  The  sequence  of  the  beds  is  dear.  But 
recently  two  Swiss  jjrofessors  have  proclaimed  that  they  have  obtained  proofs 
incontestable  that  man  was  there,  and  wove  a  basket,  fragments  of  which  were 
(bund  among  the  drifted  plants  which  formed  the  coal.  These  fragments,  it  is 
said,  consist  of  pointed  sticks,  sharpened  across  the  grain,  not  tapering  naturally. 
and  A  cross  set  of  binding  withes,  all  now  pressed  and  changed,  but  by  such  char- 
acters referred  to  work  of  man.  Now  I  have  found  myself  along  the  shore  frag- 
Is  of  wood  and  twigs  half  decomposed  and  waveworn  till  they  were  cut  to  a 
lint  obliquely  to  the  grain,  as  they  describe  the  DCirnten  sticks.'  Across  such 
fragments  often  others  fell,  and  when  the  whole  was  then  compressed  what  won- 
der if  ihcy  left  a  mark  of  wattle  or  of  baskef-work  ?  and  the  whole  mass  has  suf- 
fered such  great  pressure  from  the  superincumbent  weight  of  clay  that  all  the 
round  twigs  and  stems  are  squeezed  quite  flat»  as  in  the  specimens  before  you* 
These  Dilrnten  pointed  sticks,  however^  1  have  not  seen,  and,  therefore,  speak 
with  caution,  showing  only  how  I  think  the  thing  might  be  otherwise  explained. 

Widespread  beds  of  loam  and  sand,  and  gravel,  cover  the  lower  levels  of 
Bast  Anglia ;  and^  probably  ranging  over  a  vast  period,  have  been  collectively 
described  as  •*  middle-glacial,**  for  below  are  glacial  beds,  and  in  the  middle  series 
bowlder  clay,  and  over  them,  whether  in  part  rtmanir  or  not,  another  bowlder 
day.  Lying  in  hollows  and  on  the  flanks  of  valleys,  cut  tlirough  this  ancient  loam 
^md  other  beds,  arc  river  terraces  of  later  date;  and  these,  because  in  great  part 
made  ap  of  the  older  beds,  are  like  them,  and  require  experience  to  distinguish- 
In  tlicsc  old  terrace-deposits  implements  of  man's  undoubted  work  have  long  been 
loond;  but  recently  it  has  been  said  that  some  of  these  beds  belong  to  the  older 
wcntSL^X  This,  then,  becomes  a  matter  of  opinion.  For  my  part,  being  well 
acr^uainted  with  the  deposits  in  question,  and  having  listened  to  the  evidence,  I 
fi^'c  mjr  testimony  quite  against  the  Glacial  or  inter-Glacial  age  of  any  of  the  beds 
from  which  the  hatchets  came.  It  is,  however,  said  that  other  evidence  has  since 
been  found«  conclusive  as  to  this*  I  can  but  criticise  that  which  has  been  adduced ; 
but  I  will  say  that  if  such  has  been  found  and  been  so  long  withheld,  while  there 
are  so  many  deeply  interested,  and  so  many  who  would  like  to  verify  at  once  and 
on  the  ground,  the  statements  made,  then  I  do  hold  that  there  has  not  been  shown 
that  love  of  full  investigation  which  is  the  soul  of  science. 

In  many  countries  where  rocks  of  limestone  tower  in  clifTs  and  crags  above 
Ibe  valley*,  and  are  tapped  below  by  undermining  streams,  the  rain  which  falls 
Qfion  the  higher  ground  is  lost  in  cracks  and  joints,  and  carries  off  the  rock  dis* 
aolired  in  water,  which  contains  a  little  acid  caught  by  the  falling  rain  or  drawn 
from  dccomi>o?iing  plants.  The  fissures  thus  enlarged  into  the  gaping  chasms 
called  •*  swallows'  holes,"  the  **katabothra'*  of  the  Greeks,  admit  a  copious  tor* 
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rent,  carrying  stones  and  sand  which  grind  and  bruise  and  open  out  the  jointed 
rocks  into  great  caves  and  subterranean  courses.  These,  when  tapped  at  lower 
levels,  are  soon  left  dry,  and  offer  to  prowling  beasts  of  prey  a  safe  retreat,  and 
often  man  availed  himself  of  them,  as  testify  the  AduUamites  and  Troglodytes  of 
every  age. 

From  such  a  cave  up  in  the  crags  of  Craven  some  evidence  is  adduced  tha 
man  existed  far  back  into  Glacial  times,  and  this,  perhaps,  is  the  best  case  that 
has  been  urged*  There  a  large  group  of  animals,  such  as  occur  elsewhere  along 
with  man,  and  more  doubtfully,  traces  of  man  himself,  were  found  in  beds  over 
lapped  by  Glacial  clay  which  had  sealed  up  the  mouth  of  the  vast  den  in  which 
these  relics  lay.  This  excavation  I  have  watched  myself  at  intervals  from  the 
commencement,  and  I  hold  that  as  the  cliff  fell  back  by  wet  or  frost,  and  limestone 
fragments  fell  over  the  cave  mouth,  with  them  also  came  masses  of  clay,  which, 
since  the  Glacial  times,  had  lain  in  hollows  in  the  rock  above.  We  dug  and  found 
such  there,  and,  more,  I  observed  that  the  clay  lay  across  the  mouth  as  though  it 
had  thus  fallen,  and  not  as  if  it  came  direct  from  Glacial  ice  that  pushed  its  way 
athwart  the  crag  in  which  the  cave  occurs.  It  seemed  to  have  fallen  obliquely 
from  the  side  where  the  fissured  rock  more  readily  yielded  to  the  atmospheric 
waste,  so  that  it  somewhat  underlay  the  part  immediately  above  the  cave.  On 
the  inside  the  muddy  water  which  collected  after  flood,  held  back  by  all  this  clay, 
filled  every  crevice  and  the  intervals  between  the  fallen  limestone  rock,  while  still 
outside  was  the  open  talus  of  angular  fragments  known  as  *  *  screes. " 

These  are  the  most  important  cases  that  I  know  where  man  has  been  referred 
to  Glacial  or  inter-Glacial  times ;  but,  all,  it  seems  to  me,  quite  inconclusive.  .  On 
the  contrary,  there  is  much  in  them,  and  much  besides,  pointing  the  other  way. 
In  support  of  which  opinion  I  will  now  offef  some  independent  evidence,  showing 
that  some  similar  beds  with  man  and  the  beasts  that  are  found  with  him  in  earli- 
est times  can  be  proved  to  be  post-Glacial.     *    *    * 

[Rentarks  on  the  foregoing  paper  by  Professor  IV,  Boyd  Da^vkins,  F,R.S,'\ 

I  entirely  hold  with  Professor  Hughes  in  the  view  which  he  takes  relating  to 
the  antiquity  of  man,  and  the  necessity  of  looking  narrowly  into  facts  bearing  on 
the  question.  All  the  alleged  cases  of  the  existence  of  man  before  the  Palaeo- 
lithic age,  on  the  Continent,  seem  to  me  on  a  careful  inquiry  to  be  unsatisfactory. 
If  the  flints  found  at  Thenay,  and  supposed  to  prove  the  existence  of  Miocene 
man,  be  artificial,  and  be  derived  from  a  Miocene  stratum,  there  is,  to  my  mind, 
an  insuperable  difficulty  in  holding  them  to  be  the  handiwork  of  man.  Seeing 
that  no  existing  species  of  quadruped  was  then  alive,  it  is  to  me  perfectly  incredi- 
ble that  man,  the  most  highly  specialized  of  all,  should  have  been  living  at  that 
time.  The  flints  shown  in  Paris  by  Professor  Gaudry  appear  to  be  artificial; 
while  those  in  the  Museum  of  St.  Germain  appear  to  be  partly  artificial  and 
partly  natural,  some  of  the  former,  from  their  condition,  having  been  obviously 
picked  up  on  the  surface  of  the  ground.     The  cuts  on  the  Miocene  fossil  bones 

*Tiddeman,  Brit.  Assoc.  Reports,  1870-8. 
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discovered  in  several  other  localities  in  Fraace  may  have  been  prodii  ed  bv  other 
agencies  than  the  hand  of  man. 

Nor  in  the  succeeding  Pliocene  age  is  the  evidence  more  convincing.  The 
human  skull  found  in  a  railway  cutting  at  Olnio,  in  Northern  Italy,  and  supposed 
to  be  of  Pliocene  age,  was  associated  with  an  implement,  according  to  Dr.  John 
Evmiis>  of  Neolithic  age.  Some  of  the  cut  fossil  bones  discovered  in  various  parts 
of  Loinbardy,  and  considered  by  Professor  Cape  lit  ni  to  be  Pliocene,  were  undoubt- 
edly produced  by  a  cutting  implement  before  they  became  mineralized,  a  point  on 
which  the  examination  of  the  specimens  leaves  me  no  reason  for  doubt.  I  do  not,^^ 
however,  feel  satisfied  that  the  bones  became  mineralized  in  the  Pliocene  a^eS^H 
and  the  fact,  that  only  two  species  of  quadrupeds  now  alive  then  dwelt  in  Europe, 
renders  it  highly  improbable  that  man  was  living  at  this  time.  This  zoological 
difficulty  seems  to  me  insuperable. 

The  only  other  case  which  demands  notice  is  that  which  is  taken  to  establiiih 
the  fact  that  man  was  living  in  the  inter  Glacial  age»  in  Switzerland.  The  speci- 
meiks  supposed  to  offer  ground  for  this  hypothesis  consist  of  a  few  pointed  sticks 
to  Professor  RUtimeyer's  collection  at  Basle,  of  the  shape  and  size  of  a  rather  thin 
cigar,  crossed  by  a  series  of  fibers  running  at  right  angles.  They  appear  to  me 
aHer  a  careful  examination  to  present  no  mark  of  the  hand  of  man^  and  to  be 
merely  the  resinous  knots  which  have  dropped  out  of  a  rotten  pine  trunk,  and 
survived  the  destruction  of  the  rest  of  the  tree.  As  the  evidence  stands  at  present* 
there  is  no  proof,  on  the  Continent  or  in  this  country,  of  man  having  lived  in  this 
of  the  world  before  the  middle  stage  of  the  Pleistocene  age,  when  most  of  the 
ling  mammaha  were  alive,  and  when  mammoths,  rhinoceroses,  bisons,  horses 
and  Irish  elks,  lions,  hyenas,  and  bears  haunted  the  neighborhood  of  London, 
and  were  swept  down  by  the  floods  of 'the  Thames  as  far  as  Erilh  and  Crayford^ 
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AUTOMATIC   MENTAL  ACTION. 


BY    PROF,    J.    M.    LONG, 


T^  ^  pmenl  of  the  life  of  man  depends  upon  the  dynimic  arrangements 

I  in  his*  <n  for  action.     Those  who  study  man  from  both  the  physiological 

and  the  psychological  point  of  view,  should,  therefore,  take  into  the  account  all 
'  ihr  -  :;s  of  action  with  which  the  Creator  has  endowed   him.     That  part  of 

the  .1  nature  of  man  directly  concerned  in  action  is  the  nervous  system, the 

fitQCOons  of  which  are  the  generation,  transmission  and  distribution  of  motion. 
f  Tint  p«Jn  of  the  nervous  organism   known  as  the  Cerebro-Spinal  system   may  be 

properly  termed  the  Physical  Mechanism  of  Mind,  because  psychical  phenomena , 
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are  conditioned  by  its  action.  Psychical,  or  mental  action,  assumes  three  distinct 
forms,  namely,  Reflex,  Latent,  and  Conscious. 

We  have  two  kinds  of  reflex  mental  action — one  natural  and  instinctive ;  the 
other  artificial  and  acquired.  Reflex  mental  action  is  that  form  of  psychical  phe- 
nomena which  occur  without  the  intervention  of  consciousness, and  which,  though 
unconscious,  accomplish  ends  analogous  to  those  which  take  place  under  the 
direction  of  thought  and  volition. 

We  have  what  is  termed  a  reflex  psychical  action  when  impulse  is  sent  along 
an  afferent  nerve  from  the  surface  of  the  body,  and  which, on  reaching  the  sensory 
ganglia,  is  reflected  or  thrown  back  along  an  efferent  nerve,  in  the  form  of  muscu- 
lar motion.  In  this  case  an  ingoing  movement,  resulting  in  a  sensation,  is  con- 
verted into  an  outgoing  movement  without  an  intervention  of  consciousness. 
Such  movements  are  called  Automatic,  because  they  are  effected  through  the 
.medium  of  the  nervous  mechanism  mechanically,  like  the  movements  of  automata. 
Illustrations  of  this  class  of  psychic  actions  are  furnished  in  the  batting  of  the  eyes 
when  some  object  is  suddenly  thrust  before  them ;  in  the  unconscious  throwing 
out  of  the  hands  to  stay  the  body  when  about  to  fall ;  in  the  drawing  up  of  the  feet 
of  a  sleeping  person  when  the  soles  are  tickled. 

To  ascertain  the  seat  of  reflex  psychical  action,  has  been  one  of  the  interest- 
ing and  important  questions  of  modern  psychology.  The  study  of  psychical 
phenomena  from  the  objective  point  of  view  has  proved  that  the  brain  is  not  the 
sole  seat  of  mind.  The  seat  of  consciousness  is  in  the  brain  ;  but  the  other  forms 
of  mental  action  cannot  be  restricted  to  that  organ,  but  are  developed,  with  more 
or  less  intensity,  in  the  other  parts  of  the  nervous  system.  Consciousness  is  the 
eye  of  the  soul,  and  is,  therefore,  a  faculty.  But  it  does  not  thence  follow  that 
the  mind  is  active  only  when  this  faculty  is  active.  The  mind  has  other  sources 
and  springs  of  action.  Descartes,  followed  by  many  philosophers,  identified  con- 
sciousness with  mind,  as  though  one  should  confound  seeing  with  perceiving. 
Unconscious  mental  action  we  regard  as  the  basis  and  condition  of  conscious 
mental  action.  In  pure  reflex  actions,  the  brain,  or  cerebrum,  takes  no  part. 
They  are  effected  through  the  medium  of  the  spinal  cord  and  the  other  motor 
centers,  of  which  the  cord  is  a  prolongation  into  the  base  of  the  brain.  Hence, 
animals  of  a  low  order,  being  more  tenacious  of  life  than  those  highly  developed, 
when  deprived  of  their  brains  will  still  perform  reflex  movements.  Brain- 
less pigeons  will  smooth  down  their  feathers  ;  brainless  frogs  will  rub  off"  sulphuric 
acid  which  has  been  dropped  upon  them,  or  adjust  themselves  on  a  board  as  it  is 
inclined  at  different  angles.  Infants,  born  whhout  brains,  have  been  known  to 
perform  the  usual  operation  of  sucking.  There  is  said  to  be  a  man  in  a  French 
hospital  who,  in  consequence  of  a  wound  received  in  the  late  war  with  Germany, 
passes  out  from  his  normal  conscious  life  once  in  each  month,  and  lives,  for  a  day 
or  two,  a  life  of  unconscious  reflex  action,  like  a  decapitated  frog  or  pigeon.  He 
neither  sees,  hears  nor  tastes,  nor  smells,  having  only  one  sense  organ  in  a  state 
of  activity,  namely,  that  of  touch,  which  is  exalted  into  a  state  of  preternatural 


UOUi 


acuteiiess.  Yet,  without  consciousness,  he  is  said  to  go  through  his  daily  routine 
af  movements  with  automatic  regularity.  All  those  accustomed  actions  he  per- 
forms through  the  medium  of  the  spinal  cord  and  the  other  motor  centers,  inde- 
pendently of  the  brain. 

Primary  reflex  mental  action  constitutes  the  innate  and  fundamental  provision 
in  the  human  orgauism  fur  the  maintenance  of  life.  The  conditions  of  life  require 
that  there  shall  be  something  from  which  to  start  at  the  time  that  the  animal  sets 
up  an  independent  existence,  in  order  that  the  organism  shall  be,  to  a  certain  ex- 
tent,  in  harmony  with  environing  relations.  This  primitive  and  innate  provision 
for  action  is  called  Instinctive,  because  it  is  original  and  unacquired,  and  exists  in 
Its  full  power  previous  to  experience  and  instruction.  Man,  at  birth,  begins  a 
life  irithout  knowledge  and  experience.  In  this  condition,  his  only  guide  is  in- 
stinctive reflex  action,  until  intelligence  and  volition  become  developed.  Hence, 
insiiDCttvc  reflex  action  forms  the  basis  upon  which  all  subsequent  mental  develop- 

t  and  education  take  place. 

rhe  organism  of  man  is  arranged  in  harmony  with  a  fixed  and  preestablishcd 
fygtem  of  nature.  To  render  the  development  of  the  organic  and  mental  life  pos- 
sible, the  rudimentary  psychical  nature  must  begin  in  unconsciousness,  or  reflex 
Action,  in  harmony  with  the  conditions  imposed  by  external  relations.  As  intel-* 
ligence  and  will  become  developed,  the  mind  rises  into  a  consciousness  of  this 
pr  -  •  '  'bed  harmony  which  from  the  beginning  has  rendered  the  development 
of  .  :  mental  and  organic,  possible.    Thus  the  mind  grows  and  develops  from 

iiiDpie  reflex  action — which  presents  psychical  phenomena  in  their  lowest  typical 
Jbrm — into  conscious  volition,  in  which  the  intelligence  adjusts  itself  to  the  com- 
plex relations  of  space  and  time.  We  thus  recognize  simple  reflex  action  as  the 
germ  out  of  which  will  is  developed.  Hence,  to  understand  the  nature  of  will,  we 
must  study  it  in  its  genesis  as  related  to  reflex  action.  It  is  also  by  studying 
prtnsary  reflex  action  that  we  become  prepared  to  understand  the  nature  of  sec- 
ondary reflex,  or  automatic  action. 

Secondary  automatic  mental  action  is  one  of  the  important  contributions  of 
loodem  psychology  to  mental  science.  Even  after  this  doctrine  had  been  stated 
and  received  as  the  only  theory  which  could  explain  a  certain  class  of  mental 
phenomena,  it  was  stoutly  opposed  by  the  metaphysical  school  of  thinkers.  Sec- 
ondary automatic  mental  action  belongs  to  that  class  of  psychical  activities  which 
hive,  by  the  force  of  habit,  assumed  the  form  of  aptitudes,  and  which  go  on  with- 
cm  an  effort  of  the  will.  Actions  which,  at  first,  require  all  one's  attention,  may, 
ftfter  many  repetitions,  become  automatic,  and  go  on,  of  their  own  accord,  through 
the  operation  of  the  lower  nerve  centers,  without  a  conscious  effort  of  mind.  The 
Larger  |»art  of  our  daily  mental  actions  which  constitute  the  efficient  machinery  of 
lifie,  b  of  thtK  character,  such  as  walking  and  reading   aloud  while   the  mind 

ws  the  thoughts  of  the  author.     If  all  the  actions  and  mental  processes  which 

necessities  of  our  daily  life  impose  upon  us  had  to  be  brought  imder  the  review 
of  consciousness,  it  would  be  burdened  down  with  the  weight  of  complex  details. 
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The  use  and  value  of  consciousness  as  a  mental  element  in  running  the  machinery 
of  mind  do  not  lie  in  what  it  is  in  itself,  but  in  what  its  separate  and  successive 
states  may  become.  By  continual  repetition,  these  separate  states  may  become 
organized  into  a  consolidated  whole,  which,  like  the  individual  cells  in  the  animal 
organism,  finally  develops  into  a  complex  form  of  automatic  mental  action. 
Hence,  the  mental  machinery  does  not  consist  in  separate  conscious  states,  but  in 
organized  forms  of  action  into  which  the  mind  has  grown  by  the  force  of  repeti- 
tion. 

The  fact  of  mental  automatism  finds  its  explanation  on  the  physical  side  of 
being  in  the  relation  which  the  cerebrum*  sustains  to  the  lower  sensory  and  motor 
centers.  Impressions  are  made  on  the  cerebrum  by  being  propagated  upward 
through  the  sensorium.  These  impressions, after  being  combined  and  co-ordinated, 
are  reflected  downward  to  the  motor  centers  which  execute  the  mandates  of  the 
will  in  the  form  of  muscular  movements.  By  constant  repetition, these  motor  cen- 
ters grow  into  the  modes  of  action  which  have  been  consciously  and  artificially 
imposed  upon  them,  so  that  the  only  conscious  effort  required  to  set  them  going 
is  a  mere  initiative  impulse  of  the  will.  In  this  way  the  mental  and  the  physical 
organism  may  be  made  to  take  on  themselves  an  artificial  and  secondary  auto- 
matic action,  as  distinguished  from  that  which  is  natural  and  primary. 

We  should  not  pass  over  this  part  of  the  subject  without  calling  attention  to 
the  important  office  which  this  form  of  action  performs  in  the  economy  of  human 
life.  We  should  regard  the  spinal  cord,  together  with  the  motor  and  sensory 
ganglia,  in  which  it  terminates,  as  charged  with  spontaneous  force,  and  as  conse- 
quently the  seat  from  which  emanate  "  the  lightning  gleams  of  power*'  exerted 
for  the  well  being  of  the  organism.  Man  must  have  some  provision  in  his  consti- 
tution which  shall  serve  as  a  guide  and  protection,  before  he  can  rise  into  the  dig- 
nity of  an  intelligent  and  conscious  being.  Such  are  the  dangers  to  which  life  is 
t)ften  exposed,  that  action  must  come  before  thought  to  save  the  organism,  or  some 
part  of  it,  from  destruction. 

Automatic  mental  action  has  a  most  important  bearing  on  education,  whether 
this  looks  to  physical,  intellectual,  or  moral  and  religious  training.  It  is  that,  in 
fact,  which  makes  man  an  educable  being.  It  is  only  the  new  school  of  psychol- 
ogists who,  as  yet,  fully  recognize  the  great  value  of  this  form  of  action  as  one  of 
the  capacities  of  our  physical  and  mental  being.  **  It  is,"  says  Huxley,  "because 
the  body  is  a  machine  that  education  is  possible.  Education  is  the  formation  of 
habits,  a  superinducing  of  an  artificial  organization  upon  the  natural  organization 
of  the  body ;  so  that  acts,  which  at  first  required  a  conscious  effort,  eventually  be- 
come unconscious  and  mechanical.  If  the  act  which  primarily  requires  a  dis- 
tinct consciousness  and  volition  of  its  details,  always  needed  the  same  effort, 
education  would  be  an  impossibility."  **The  acquired  functions  of  the  spinal 
cord,"  says  Dr.  Maudsley,  **and  of  the  sensory  ganglia,  obviously  imply  the  ex- 
istence of  memory,  which  is  indispensable  to  their  formation  and  exercise.  How 
else  could  these  centers  be  educated  ?    The  impressions  made  upon  them, and  the 
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answering  movements,  both  leave  their  traces  behind  them,  which  are  capable  of 
being  revived  on  the  occasion  of  similar  impressions.  A  ganglionic  center,  whether 
of  mind,  sensation,  or  movement,  which  was  without  memory,  would  be  an  idiotic 
center,  incapable  of  being  taught  its  functions." 

The  educators  of  youth  should  never  lose  sight  of  the  fact  that  their  work  is 
well  done  only  when  both  mind  and  body  have  been  trained  to  act  with  automatic 
rejuliness  and  precision.  This  high  degree  of  mental  and  physical  power  and 
specialization  can  be  attained  only  by  incessant  repetition.  Practice,  and  practice 
^lone,  makes  perfect. 

All  beginnings  are  difl^cult;  but,  by  virtue  of  this  capacity  for  automatic 
mental  action,  they  become  easy  and  pleasant,  so  as  to  lequire  little  or  no  eflfort  of 
the  will  to  spur  the  mind  on  to  its  accustomed  work.  After  this  form  of  mental 
action  has  once  been  acquired,  the  mind  is  no  longer  perplexed  with  the  routine 
of  petty  details,  but  is  left  free  to  attend  to  the  few  unaccustomed  matters  which 
turn  up  durmg  its  regular  work,  and  which  require  a  distinct  consciousness. 

The  educator  of  youth,  in  avaihng  himself  of  this  spring  of  action,  must  take 
into  the  account  the  question  of  vital  dynamics.  Unless  he  does  this,  he  is  liable 
to  err  in  two  particulars :  first,  as  to  the  extent  to  which  this  form  of  mental  action 
should  be  carried ;  second,  as  to  the  class  of  mental  operations  to  which  it  should 
lie  confined.  Automatism  requiring  long  and  laborious  repetition  must  make 
hear)*  draft  upon  the  plastic  energies  of  the  brain.  The  consumption  of  all  the^ 
nenrous  energy  in  organizing  automatic  tbrms  of  action  would  result  in  a  deaden- 
ing of  consciousness,  and  tend  to  reduce  the  mind  to  the  level  of  a  machine. 
Prof,  Huxley  says  that  he  would  not  object  to  being  thus  reduced,  provided  that 
when  wound  up  in  the  morning,  like  a  clock,  he  would  run  on  with  automatic 
preciston,  and  never  go  wrong.  But  such  a  result,  if  possible,  would  not  be  de- 
sirable, for  the  reason  that  it  would  put  an  end  to  all  further  mental  progress  in' 
maktiig  new  acquisitions.  Mental  operations  by  repetition  tend  to  wear  for  them- 
selres  b.  channel.  The  nervous  mechanism  embodies  in  its  structure  the  im- 
prcftstons  made  upon  it  as  a  part  of  its  organic  growth.  But  this  mechanism  of 
nerves  U  truly  a  machine,  governed  by  mechanical  laws,  and  is  hence  capable  of 
perlbnxitDg  only  a  limited  amount  of  work.  If  a  certain  amount  of  the  brain  forcej 
be  consumed  in  impressing  upon  the  organism  a  particular  form  of  action,  just  so»l 
mtidi  less  will  be  left  as  a  stimulus  for  exciting  the  mind  to  other  acquisitions, 
Hence^  if  automatism  has  been  carried  to  excess,  the  effect  upon  the  young  and 
growing  organism  must  be  injurious.  The  rigid  and  automatic  condition  of  the 
nerfOtts  mechanism  produced  by  habit,  brings  on  a  corresponding  rigidity  and 
douiness  of  consciousness  itself,  thus  rendering  the  mind  incapable  of  further 
progress.  Automatic  action  gives  efficiency  and  ease  of  execution  ;  but,  if  carried 
too  far,  renders  it  difficult  and  even  impossible  to  make  new  acquisitions. 

It  Ls  also  evident  that  automatic   action   should  be  confined  to  those  mental 
and   physical   movements  which  will  be  of  daily  use,  which  look  to  the  practical 
of  life,  and  which,  from  their  nature,  must  be  largely  automatic  to  fulfill  their 
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ends.  Learning  to  play  on  the  piano,  or  other  musical  instrument,  must  attain  to 
automatic  quickness,  to  give  that  ease  and  readiness  of  execution  which  the  nature 
of  the  process  demands.  The  fundamental  operations  of  arithmetic  should  be 
so  thoroughly  learned  as  to  be  largely  automatic.  When  these  fundamental  pro- 
cesses of  numbers  have  become  organized,  as  it  were,  in  the  mental  organism,  the 
mind  is  then  left  free  to  attend  to  the  logical  processes  involved  in  the  mathemat- 
ical operations.  But,  for  the  reason  that  automatism  is  an  expensive  acquisition, 
it  should  be  limited  to  such  mental  operations  as  necessarily  demand  it.  Those 
operations  which  can  be  well  performed  by  deliberate  thought, should  be  left  to  the 
conscious  control  of  the  will. 

1.  The  education  of  the  mental  organism  into  automatic  action  should  begin 
early,  while  the  nervous  system  is  plastic  and  impressible. 

2.  One  of  the  practical  problems  of  education  is  to  duly  antagonize  con- 
sciousness and  automatism. 

3.  The  energies  of  childhood  should  not  be  utilized  in  the  automatic  de- 
mands of  business,  for  this  would  bring  on  an  arrested  development  of  mind  and 
body. 

4.  The  mental  life  of  the  school  demands  that  provision  should  be  made  for 
the  exercise  of  both  these  forms  of  mental  action,  the  automatic  and  the  con- 
scious. 


PHYSICS. 


A  TALK  ABOUT  LIGHTNING. 

F.   W.  CLARKE,   PROFESSOR  OF  CHEMISTV,  UNIVERSITY  OF  CINCINNATI. 

A  year  or  two  ago  a  house  not  far  from  Cincinnati  was  struck  by  lightning, 
and  its  inmates  were  pretty  well  scared.  Among  them  was  quite  an  intelligent 
young  lady,  recently  from  school,  who  had  studied  a  little  about  electricity,  and 
knew  that  metals  would  attract  the  spark.  The  flash  had  fallen,  the  danger  was 
over,  but  her  panic  remained ;  and  in  her  fright  she  rushed  eagerly  down  stairs  in 
search  of  a  pair  of  scissors  with  which  to  cut  the  steel  buckles  from  her  shoes. 
This  act,  comical  as  it  seems  in  all  its  bearings,  was  yet  based  upon  rational 
grounds.  To  be  sure  it  was  like  closing  the  stable  door  after  the  horse  had  been 
stolen  ;  of  course  the  young  lady  might  simply  have  removed  her  shoes ;  and  we 
all  know,  moreover,  that  lightning  does  not  generally  attack  its  victims'  feet  first, 
unless,  indeed,  they  happen  to  be  sitting  in  what  might  be  termed  the  bar-room 
attitude.  Yet  the  fact  remains  that  the  wearing  of  metals  during  a  thunder  storm 
slightly  increases  the  danger  of  the  wearer.  The  metallic  object  has  a  determining 
influence  upon  the  course  of  the  flash.     In  one  instance  a  lady's  bonnet,  because 
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of  its  wire  framework,  was  entirely  consumed  by  lightning,  although  the  lady 
herself  escaped  serious  injury.  Another  lady  inadvertenlly  thrust  her  arm  out  of 
4  window  during  a  thunder  shower,  and  her  gold  bracelet  was  dissipated  in  vapor. 
Still  another  flash  of  lightning  found  a  gentleman  seated  on  the  top  of  a  stagi 
coach  and  rifled  his  pocket  of  a  valuable  watch,  leaving  only  a  few  links  of  th 
chain*  The  general  fact  which  our  heroine  had  in  mind  is»  then,  quite  clear* 
O'l'  '  1  peculiar  application  of  it  serves  very  well  to  illustrate  the  crudity  of  pop- 
ul  ;i>  about  lightning.     Many  x*eople  are  so  bewildered  and  dazzled  by  the 

6asb,  and  so  stunned  by  the  explosion  which  follows,  that  they  become  unable 
either  to  appreciate  the  beauty  of  the  display,  or  to  reason  correctly  concern- 
ing its  nature.  Indeed,  very  few  persons  realize  how  varied  are  the  phenomenal 
presented  by  the  lightning  in  its  color,  its  form,  and  its  effects,  and  still  fewer 
dxkderstand  in  more  than  a  vague,  general  way,  the  principles  involved  in  the 
ereciioo  of  conductors.  Every  summer  the  country  is  scoured  by  lightning-rod 
ageots^  each  with  some  eccentric  contrivance  to  sell,  who  not  only  take  advantage 
of  the  popular  ignorance,  but  even  make  it  deeper  still.  Spiral  rods,  patent  tips, 
aovel  insukitors,  and  goodness  knows  what  else,  are  carried  from  house  to  house 
and  forced  upon  the  attention  of  puzzled  listeners  with  an  assiduity  worthy  of 
better  employment  In  consequence,  a  great  many  of  the  rods  put  up  are  not 
ooljr  unsuitable  and  inefficient,  but  also  much  more  costly  than  thoroughly  good, 
substantial  and  adequate  conductors  even  need  to  be. 

Lightning,  by  the  best  observers,  has  been  divided  into  three  kinds.  First, 
there  is  the  common  zigzag  line  of  light,  sometimes  as  much  as  ten  miles  long, 
whirh  seems  to  shoot  from  point  to  point  with  great  velocity,  and  which  lasts,  it 
has  been  estimated,  only  about  the  thousandth  part  of  a  second.  Secondly >  there 
is  what  is  known  as  *' sheet  lightning/'  in  which  vast  masses  of  clouds  are  sud- 
d':'  "  linated.  as  if  from  behind,  no  line  being  seen.     This  flash  is  also  of 

\Xi^  :>!y  short  duration,  and  varies  much  in  color.     White,  blue,  purple, 

tioletf  and  rose-color  are  common  tints  for  it  to  have.  With  it  may  be  classed 
die  so-called  **heat  lightning"  of  hot  summer  nights,  which  is  probably  but  the 
reflection  of  active  lighaiing  at  a  distance.  It  is  worth  noting  in  this  connection 
that  thunder  is  rarely  heard  more  than  ten  miles  away,  so  that  the  flashes  arc 
often  visible  when  no  sound  can  be  detected.  The  roar  of  artillery,  as  at  Water- 
loo, has  been  audible  at  a  distance  of  over  eighty  miles  from  the  scene  of  battle. 
The  third  kind  is  called  **  globular  Ifghuiing/*  ai^d  is  comparatively  rare»  It 
appears  like  a  ball  of  bluish  fire,  rolling  with  relative  slowness  on  or  near  the 
surface  of  the  ground  or  of  the  sea.  When  it  reaches  certain  obstacles  the  boll 
■     explodes  with  a  loud  noise  and  works  much  mischief.     When  two  young  ladies 

I  were  killed  by  lightning  on  the  Malvern  Hills,  England,  in  June,  1826,  the  dis- 
charge was  described  as  a  globe  of  fire  which  rolled  slowly  along  the  ground 
lowird  the  building  in  which  they  had  taken  shelter.  Such  a  globe  has  been 
known  to  remain  in  sight  for  at  least  ten  seconds.  Another  remarkable  case  of 
tltbkiod  of  Hghtxiing  is  mentioned  by  Mr.  Chalmers,  who  saw  it  from  on  board 
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ship  in  1749.  His  attention  was  called  to  a  ball  of  blue  fire,  as  big  as  a  miU stone, 
which  was  rolling  along  the  surface  of  the  water  three  miles  away.  Very  soon  it 
reached  to  within  forty  yards  of  the  main  chains,  when  it  rose  perpendicularly 
with  a  fearful  explosion,  and  shattered  the  maintopmast  to  pieces.  Still  another 
instance  of  a  sort  of  globular  lightning  was  furnished  by  the  great  storm  in  Brit- 
tany in  1718,  during  which  twenty-four  church  towers  were  damaged.  Three 
globes  of  fire,  each  more  than  a  yard  in  apparent  diameter,  fell  at  once  upon  a 
spire  near  Brest,  destroying  the  church  completely. 

I  need  say  little  of  the  nature  of  lightning,  since  everybody  is  familiar  with 
the  story  of  Franklin  and  his  kite.  Every  child  knows  that  the  flash  is  proiuced 
by  the  discharge  of  electricity  accumulated  in  the  clouds.  But  atmospheric  elec- 
tricity may  become  manifested  in  either  of  two  different  ways.  When  lightning 
is  seen  we  observe  what  is  called  a  ''disruptive  discharge;"  while  in  the  phenom- 
enon best  known  as  **St  Elmo's  Fire"  a  ^'gimtf  discharge*'  takes  place.  The 
latter  is  harmless,  and  rather  rare*  Occasionally  its  peculiar  brushes  or  balls  of  fire 
tip  the  ends  of  masts  and  spars  during  storms  at  sea,  as  many  as  thirty  of  these 
flames  having  been  seen  on  one  vessel  at  the  same  lime.  Once  in  a  while,  too, 
it  is  produced  on  land.  Troops  of  soldiers  have  been  terrified  at  finding  the  tips 
of  their  lances  or  bayonets  adorned  with  mysterious  tires.  Similar  flames  have 
decorated  the  hair  and  the  finger  ends  of  travelers  caught  in  a  storm  above  the 
snow  line  in  the  Alps.  A  wagon  loaded  with  straw  has  been  so  electrified  that 
every  straw  seemed  to  be  in  a  light  blaze.  And  at  Plauzet  in  France  the  three 
points  of  the  cross  upon  the  church  were  seen  surrounded  by  flame  during  every 
thunder-shower  for  twenty-seven  consecutive  years.  But  with  these  glow  dis- 
charges  we  have  little  to  do.  The  disruptive  discharge  concerns  us,  especially 
with  regard  to  its  effects. 

These  effects  may  be  conveniently  studied  under  two  heads;   first,  the  effect 

of  the  lightning  upon  the  air  through  which  it  passes;   secondly,  its  effect  upon 

the  object  struck.     The  first  of  these  heads  needs  to  occupy  oiur  attention  but  very 

briefly.     Often  after  a  thunderstorm,  especially  near  articles  which  havi  received 

the  flash,  a  peculiar  odor  is  perceived.     This  odor  is  commonly  described  as  a 

'*  brimstone  smell/*  and,  taken  in  connection  with  the  bluish,  sulphurous  color 

;of  the  spark,  has  led  people  to  imagine  the  actual  presence  of  sulphur  in  the 

[storm.     But  the  odor  really  belongs  to  ozone,  a  modification  of  oxygen  produced 

by  the  passage  of  an  electric  spark  tlirough  that  gas.     Three  volumes  of  oxygen 

^  have  been  condensed  to  two,  and  the  product  has  the  pungent  perfume  so  well 

known. 

But  it  is  when  we  come  to  consider  the  effects  produced  by  lightning  upon 
the  objects  which  it  strikes  that  we  reach  the  most  interesting  ground.  Some  of 
these  effects  have  already  been  described  or  hinted  at,  and  most  of  them  are  so 
familiar  to  everyone  that  they  seem  hardly  to  need  extended  notice.  Yet  the 
material  is  so  abundant  and  so  varied  that  it  becomes  easy  to  select  many  interest- 
ag  illustrations  of  our  subject.     Take  for  instance  the  formation  of  '^uiguriies** 
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in  the  soil*  When  a  flash  of  lightning  strikes  a  bed  of  sand  it  penetrates  down- 
ward with  great  force  for  many  feet,  partially  melting  the  sand  on  the  way.  Deep 
vitrified  tubes  are  thus  formed,  fragments  of  which  can  easily  be  preserved  as 
citrtosities.     These  are  known  as  ^* fulgurites,'' 

The  mechanical  effects  produced  by  lightning  are  often  of  the  most  stupen- 
dous character.  In  June,  1764,  the  steeple  of  St.  Bride's  in  London  was  struck 
and  damaged.  A  stone  weighing  seventy  pounds  was  flung  fifty  yards,  and  an 
ircm  bar  two  feet  long  was  broken  in  two^  one  piece  of  it  being  bent  back  upon 
itself  at  an  angle  of  forty-five  degrees.  When  the  ship  Le  Patriote  was  struck  in 
l$53ia  block  of  wood  weighing  about  one  hundred  and  sixty  pounds  was  torn  out 
from  the  mast,  and  Aung  with  its  thicker  end  against  a  massive  plank  partition,  a 
hundred  paces  awa^,  so  violently  as  to  become  firmly  imbedded  in  the  obstacle. 
A  still  more  remarkable  effect  was  produced  when  the  ship  Destr^e  was  struck  in 
Port  Antonio  harbor,  Jamaica,  in  1803.  The  maintopraast  was  broken  in  two, 
and  the  next  morning  one-half  of  it  was  found  sticking  in  the  mud  on  one  side  of 
tfie  harbor,  while  the  other  half  lay  in  a  lumber  yard  upon  the  opposite  shore. 
Again,  the  ship  Rodney  was  struck  by  lightning  in  December,  1838.  The  top 
gaUant  and  royal  masts,  fifty-three  feet  long  and  weighing  about  eight  hundred 
fKiunds,  entirely  disappeared  from  the  vessel,  with  the  exception  of  the  end  of  the 
royal  mast.  The  sea  was  covered  with  chips  and  splinters,  and  the  water  alon 
side  looked  as  if  it  had  received  all  the  refuse  of  a  carpenter's  shop.  The  main- 
ma^  was  bound  by  twenty-six  great  iron  hoops,  and  of  these  thirteen  were  burst 
asttiider  and  thrown  down  upon  the  deck.  Each  hoop  was  half  an  inch  thick  and 
fife  inches  wide. 

These  instances  serve  not  only  to  illustrate  the  power  of  the  stroke,  but  also 
ihe  special  liability  of  ships  to  receive  it.  Their  long,  slender  masts,  rising  amid 
an  almosl  level  wa  te,  offer  the  best  possible  work  for  the  celestial  fires.  Indeed, 
a  ship  has  been  known  to  receive  seven  dbtinct  flashes  of  lightning  in  the  course 
of  a  few  minutes.  But  the  mechanical  injury  which  a  ship  receives  is  not  always 
tts  greatest  damage.  The  electricity  is  apt  to  derange  the  compass,  and  play 
$l7mnge  freaks  with  the  chronometer.  In  consequence  of  these  disturbances  many 
a  ship  has  been  lost  long  after  the  danger  seemed  quite  over.  The  packet  ship 
New  York,  which  was  struck  twice  during  a  storm  in  the  Gulf  Stream  in  April, 
1^27,  although  it  came  safely  to  port,  had  particularly  severe  experiences.  The 
Wivts  ran  very  high,  the  vessel  was  surrounded  by  waterspouts,  the  rain  was 
mingled  with  hailstones  as  large  as  filberts,  and  the  lightning  was  flashing  in  all 
dire  ttons  with  simultaneous  reports.  The  main  discharge,  which  made  the  ship 
lurch  so  violently  as  to  throw  down  people  standing  upon  deck,  fell  on  a  pointed 
troD  rod  about  four  feet  long,  melting  a  few  inches  of  its  point.  From  this  rod 
an  ifoo  chain  one-fourth  of  an  inch  in  diameter,  a  wholly  inadequate  conductor, 
6/tyotvA^A  to  the  water.  This  chain  was  knocked  in  pieces,  and  some  of  its  links 
mide  to  burn  like  a  taper  j  while  drops  of  melted  iron  fell  to  the  deck  setting  fire 
10  the  woodwork  wherever  they  touched.     When  the  ship  reached  Liverpool  it 
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was  found  that  the  compass  had  been  completely  demagnetized ;  while  on  the 
other  hand  the  steel  work  of  the  chronometer  had  been  affected  in  the  opposite 
manner,  and  the  instrument  accelerated  over  half  an  hour. 

Powder  magazines  have  also  been  made  the  particular  favorites  of  lightning 
stroke.  Many  of  them  have  been  exploded  by  lightning,  and  thousands  of  lives 
lost.  But  no  magazine  protected  by  a  suitable  rod  has  ever  been  thus  damaged. 
Such  have  been  struck,  but  the  shock  has  always  been  carried  off  harmlessly  into 
the  ground.  The  greatest  disaster  ever  worked  by  lightning  was  doubtless  that 
which  happened  at  Brescia  in  1769.  The  tower  of  St.  Wazaire,  having  207,600 
pounds  of  gunpowder  stowed  beneath-  it,  was  struck  and  the  powder  fired.  The 
tower  rose  bodily  into  the  air,  to  return  in  a  shower  of  stone;  three  thousand 
persons  were  killed,  and  about  one-sixth  of  the  city  destroyed.  Thirteen  years 
later  Fort  Marlborough  in  Sumatra  was  struck,  and  four  hundred  barrels  of  pow- 
der exploded. 

When  living  beings  become  the  subjects  of  a  flash  of  lightning  the  effects  may 
vary  quite  considerably.  In  one  case  which  happened  about  a  year  ago,  a  man's 
boots  were  torn  from  his  feet  by  lightning,  while  he  himself  was  only  stunned.  In 
another  instance  a  lady  was  lying  in  bed,  and  the  flash  entered  her  window  and 
singed  away  her  hair  without  doing  much  other  mischief.  Other  freaks  of  light- 
ning were  mentioned  at  the  beginning  of  this  article.  When  death  results  from 
such  a  stroke  the  body  may  present  any  one  of  a  great  number  of  appearances. 
It  may  be  almost  unmarked,  or  covered  with  burns.  Livid  welts  sometimes 
appear  upon  it,  as  if  the  flesh  had  been  bruised  by  a  blow.  Sometimes  impres- 
sions, we  might  almost  say  photographs,  of  near  objects  are  imprinted  upon  the 
skin.  A  man  was  killed  by  lightning  at  Zante  in  1836,  and  marks  of  coins  which 
he  had  carried  in  his  pocket  were  found  stamped  upon  his  person.  Yet  the  coins 
themselves  were  at  a  considerable  distance  from  the  marks !  Such  a  death  is 
probably  painless.  The  electric  shock  moves  so  much  more  rapidly  than  the 
nervous  impression  that  the  victim  dies  before  he  has  time  to  become  conscious  of 
injury.  The  lower  animals  seem  to  be  in  special  danger  from  lightning.  Instance 
after  instance  could  be  cited  in  which  animals  have  been  killed  in  close  proximity 
to  men  while  the  latter  remained  unharmed.  A  ploughman  was  once  ploughing 
with  four  oxen.  Being  struck  by  lightning,  both  man  and  beasts  were  over- 
thrown. The  man,  however,  was  but  slightly  stunned,  while  two  of  the  oxen 
were  killed  outright,  and  a  third  paralyzed.  According  to  D'Abbadie,  a  single 
flash  of  lightning  in  Ethiopia  destroyed  two  thousand  sheep.  Even  the  fish  are 
not  exempt  from  the  paralyzing  influence.  When  lightning  falls  upon  the  water 
many  of  its  inmates  are  killed. 

Fortunately  the  danger  from  lightning  can  be  diminished  by  certain  precau- 
tions. Some  of  these  are  quite  generally  known.  For  instance,  one  should 
always  keep  away  from  all  large  masses  of  metal,  and  from  isolated  trees.  But 
although  isolated  trees  are  such  dangerous  companions  during  a  thunderstorm,  a' 
man  is  but  little  exposed  to  risk  in  a  dense  forest.     Trees  may  be  struck  in  the 
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Utter,  but  they  are  less  likely  to  be  than  when  standing  alone  ia  the  midst  of  a 
level  plain.  Safety  is  also  found  in  deep  narrow  valleys  or  ravines.  Lightning 
rarely  reaches  to  the  bottom  of  such  places,  but  is  scattered  against  their  sides, 
Tbe  wearing  of  silk  ts  said  to  be  a  safeguard  against  lightning,  and  the  case  of  the 
church  at  Chaieauneny  les  Moutiers  in  the  Lower  Alps  has  been  cited  to  confirm 
f his  view.  The  church  was  struck  during  divine  service  on  the  nth  of  July, 
tSi9.  Nine  persons  were  killed  outright^  and  eighty-two  wounded.  Two  of  the 
iliree  officiating  priests  were  injured,  while  the  third,  who  wore  a  silken  robe, 
escaped*  One  more  fact  is  worth  noticing  in  this  connection.  Whenever  any 
number  of  men  or  animals  standing  in  line  are  struck  by  lightning,  the  individuals 
the  ends  of  the  line  always  suffer  the  most  sever<;ly,  Many  examples  of  this 
on  record,  but  one  will  suffice  for  us,  Thirty-two  horses  standing  in  line  in 
their  stalb  were  once  struck  by  lightning,  and  thirty  of  them  were  knocked  down* 
But  only  two  were  killed,  and  they  formed  the  extremities  of  the  line. 

Although  at  first  sight  lightning  seems  to  act  so  capriciously,  leaping  from 
point  to  point  in  the  most  irregular  manner,  and  playing  tricks  more  freakish 
thAD  those  of  Pack,  it  yet  moves  in  accordance  with  rigid,  definite  laws.  Certain 
substances  are  better  conductors  of  electricity  than  others,  and  even  the  same 
substajice  varies  in  its  conducting  power  according  to  conditions.  Differences  of 
temperature,  of  internal  structure,  of  form,  and  of  surroundings,  will  cause  two 
saiapks  of  copper  or  iron  to  conduct  electricity  very  differently.  And  the  light- 
aing  in  its  course,  fickle  and  irresponsible  as  it  seems,  invariably  follows  that  path 
in  which  conduction  is  the  best.  In  other  words,  it  moves  in  the  line  of  Uast 
ffokiami^  and  never  leaves  that  line  under  any  provocation.  A  river  would  as 
it^-  "  :  its  bed  and  flow  along  the  tops  of  the  hills.  Upon  this  general  princi- 
pit  tistruction  of  lightning-rods  is  based.     A  line  of  least  resistance  is  artifi. 

clUlf  fitrnished,  through  which  the  flash  may  pass  harmlessly  into  the  ground. 
Occasionally,  however,  buildings  which  were  apparently  protected  by  suitable^J 
conductors  have  been  seriously  damaged  by  lightning.  Hence  many  intelligeni^^f 
persons  have  been  led  into  a  distrust  of  lightning-rods.  Some  have  even  asserted 
ihai  the  rods  not  only  failed  to  protect  buildings  from  the  effects  of  a  stroke,  but 
actually  attracted  the  danger  But  the  difliculty  always  has  been  that  the  offend- 
ing conductors  were  not  properly  arranged,  or,  in  short,  did  not  ccnstitute  the 
daired  line  of  least  resistance.  Many  precautions  have  to  be  observed  in  the 
erection  of  lightning-rods,  and  to  these  we  shall  recur  presently.  Let  us  first  see, 
boweveft  whether  there  is  evidence  to  warrant  faith  in  good  rods,  and  whether 
there  is  any  truth  in  the  notion  that  they  increase  the  danger  which  they  claim  to 

avert* 

Now  a  vast  number  of  facts  go  to  prove  the  efficacy  of  suitably  arranged  rods. 
Tbe  church  at  Antrasmes,  for  instance,  was  twice  struck  by  lightning,  the  flash 
Mloiring  both  times  in  precisely  the  same  track.  Certain  picture  frames  were 
ongtMed,  certain  bars  of  metal  destroyed,  and  Uie  portraits  of  the  saints  black- 
A  rigt!tningm]|duc|o^r^^nally  applied  to  the  building  and  it  has  not 
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been  struck  since.  The  chapel  of  Count  Orsini  in  Carinthia,  standing  in  i 
exposed  situation,  was  so  frequently  struck  and  injured  that  divine  service  was  i 
longer  celebrated  within  its  walls.  But  in  the  year  1778  a  conductor  was  appliet 
Since  then  the  edifice  has  been  struck  less  frequently  than  before,  and  evcl 
stroke  has  been  carried  harmlessly  away.  A  similar  instance  is  furnished  by  til 
tower  of  St.  Mark  at  Venice,  340  feet  high.  This  tower  was  repeatedly  an 
seriously  damaged  by  lightning  until  in  1766  a  conductor  was  put  on.  Since  thi 
time  no  harm  has  been  done.  The  tower  has  passed  unscathed  through  eva 
storm.  Still  another  example  is  offered  by  the  cathedral  at  Sienna,  which  was 
favorite  victim  of  the  lightning.  After  a  while,  about  the  year  1777,  a  rod  wi 
attached  to  the  building,  causing  much  anxiety  among  the  ignorant  neighbon 
who  calied  it  the  '*  heretic  rod/*  Soon,  however,  another  stroke  fell  upon  til 
cathedral  and  was  rendered  harmless  by  the  dreaded  conductor.  Tfi 
natives  began  to  respcctt  the  "  heretic,"  and  have  since  had  no  cause  I 
alter  this  feeling,  I  will  cite  one  more  instance,  in  which  a  flash  of  ligh 
ning,  after  working  serious  mischief,  was  caught  up  and  tamed  by  a  metall 
chain.  The  ship  Hyacinth  was  struck  in  the  Indian  Ocean  in  1833.  The  to 
gallant  and  topmasts,  forty  feet  long  and  weighing  nearly  eight  hundred  pounds 
were  knocked  into  bundles  of  laths  which  scarcely  held  together.  At  tlie  base  t 
these  masts  the  electricity  encountered  an  iron  chain,  fifty  feet  in  length  and  mad 
of  half  inch  metal,  which  communicated  with  a  copper  pipe  running  through  th 
vessel  By  these  conductors  the  flash  was  carried  off  safely.  After  reaching  thei 
the  flash  could  do  no  more  harm. 

The  question  whether  buildings  armed  with  lightning-rods  are  more  like^ 
than  others  to  be  struck,  is  partly  answered  by  some  of  the  foregoing  example! 
But,  had  I  space,  I  might  cite  evidence  of  a  more  convincing  character,  Th 
matter  has  been  many  times  tested  by  houses  standing  closely  together,  one  pit 
tected  by  a  rod,  and  the  other  without  defense.  Time  and  time  again  the  unpit 
tected  edifice  has  been  struck  and  damaged,  while  its  neighbor,  which  should 
according  to  the  popular  theory,  have  attracted  the  lightning,  escaped  altogethet 
The  same  thing  has  also  been  observed  at  sea.  Two  ships,  the  one  equippa 
with  conductors  and  the  other  not,  have  been  exposed  to  a  storm  scarcely  half  1 
cable's  length  apart.  And  the  flash  has  fallen,  not  upon  the  attracting  condiK 
tor,  but  upon  the  masts  of  the  unarmed  vessel.  In  fact,  nothing  is  more  certail 
than  that  lightning  rods  do  not  increase  the  danger  from  lightning. 

That  a  lightning  conductor  may  be  adequate  to  its  purpose  several  things  art 
needful.  The  rod  must  be  made  of  proper  material  It  must  be  large  enoug 
to  carry  off  any  stroke  which  may  fall  upon  it.  It  must  be  continuous  througb 
out,  it  must  terminate  in  a  proper  locaUty,  and  it  must  be  in  part  at  least  pro 
tected  against  rust.  Negligence  on  one  of  these  points  might  render  the 
affair  worthless. 

First,  of  what  material  should  the  rod  be  made  ?    Of  course,  the  better"n 
inducting  power  of  the  material,  the  more  efficient  the  rod.     I*Jow,  but 
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metals  are  practically  available,  namely  copper  and  iron,  the  first  of  these  con- 
ducting electricity  about  eight  times  as  well  as  the  other.  Copper,  then,  is  the 
-best  matenaL  Next  to  copper  ranks  the  so-called  **  galvanized  iron,"  iron  coated 
with  vine  The  latter  metal  not  only  conducts  belter  than  iron,  but  protects  the 
iron  from  rust.  Common  iron  is  the  worst  material  of  the  three.  The  size  of  the 
rod  is  the  next  consideration.  If  copper  alone  is  used,  a  half-inch  bar  will  carry 
any  sfoke  which  is  ever  likely  to  fall  in  our  latitudes.  Of  galvanized  iron  a 
iree-fourths  inch  rod  should  be  used,  but  of  common  iron  nothing  less  than  an 
inch  in  diameter  is  a  perfect  protection. 

Now,  how  shall  the  rod  be  constructed  ?  Here  we  come  into  collision  with 
certain  popular  whims.  It  is  common  to  see  rods  carefully  separated  from  the 
btttldto^  they  are  intended  to  protect  by  neat  little  insulators  of  glass.  These  are 
tittcrly  useless.  An  electrical  spark  which  could  break  through  the  thousand  or 
more  feet  of  air  intervening  between  the  earth  and  the  clouds  would  pay  but  little 
respect  to  the  inch  or  so  of  space  occupied  by  the  insulator.  Besides,  if  the  path 
of  leitst  resistance  lies  in  the  lightning-rod  the  flash  will  not  leave  it  for  any  more 
cKAcult  channel*  Another  popular  whim  concerns  the  shape  of  the  rod,  many 
people  having  an  idea  that  a  spiral  form  is  the  best.  This  is  a  matter  of  no  im- 
poitancet  and  need  be  considered  no  farther.  Let  us  begin  at  the  tip  of  our  rod. 
Tliis  needs  to  be  protected  from  rust,  and  also  to  some  extent  against  fusion.  The 
latter  difficulty  may  be  gotten  over  by  forking  the  tips,  so  that  a  flash  falling  upon 
it  shall  be  divided  into  several  parts.  The  other  object  is  to  be  attained  in  several 
ways.  The  tip  may  be  made  either  of  platinum  or  aluminum,  or  it  may  be  plated 
wi^  nickel,  or  simply  gilded.  The  last-named  plan  is  the  best  and  cheapest.  The 
gr  '  ts  but  little,  does  not  tarnish,  and  affords  a  surface  of  actually  higher 

c<'i  -;  power  than  either  iron,  aluminum,  platinum,  nickel,  or  zinc.     Gold 

ranks  next  to  copper  in  the  scale  of  conductivity,  silver  standing  at  the  head  of 
ihc  list.  A  silver  tip<  however,  would  be  bad,  for  many  reasons  which  need  not 
be  given  here.  As  yegards  the  body  of  the  rod,  this  should  be  perfectly  continu. 
ous  throughout.  No  breaks  should  occur  in  it.  Wherever  joints  are  necessary 
the  continuity  of  tlie  conductor  should  be  preserved  by  soldering.  The  lower 
extremity  of  the  rod  must  be  arranged  with  great  care,  and  ought  to  extend  sev- 
eral feet  beyond  where  it  leaves  the  building.  If  possible,  it  should  terminate  in 
A  luring,  well,  or  sheet  of  water,  by  means  of  which  the  electric  shock  may  be 
scsttered  and  lost.  But  by  no  means  ought  it  to  dip  into  a  closed  cistern  or  cesspool. 
A  cliicharge  of  lightning,  prisoned  in  such  a  place  between  stone  walls,  wnll  send 
tfaein  auunder  in  order  to  escape.  Ordinarily  it  is  well  enough  to  divide  the  lower 
extremity  of  a  rod  into  several  branches,,  and  allow  them  to  run  about  four  feet 
into  moist  earth.  By  making  the  rod  terminate  directly  under  the  water- 
►tit,  the  earth  into  which  it  plunges  may  be  thoroughly  drenched  at  every 
shower  Another  good  plan  is  to  fill  a  pit  with  several  bushels  of  charcoal, 
whichp  previously  heated  to  redness,  has  been  suddenly  quenched.  The  forked 
termination  of  the  conductor  is  then  buried  in  this  pit.  But  such  precaution  is 
needed  only  where  there  is  but  very  little  moisture  in  the  soil. 
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One  more  thing  is  needed.     If  several  rods  are  placed  upon  an  edifice,  they 

should  be  connected  with  one  another  by  horizontal  rods  Hke  themselves.  And 
they  should  also  be  connected  directly  with  all  large  masses  of  metal  upon  the 
exterior  of  the  building,  such  as  gutters,  spouts,  cornices,  cresdngs,  balconies,  or 
metallic  roofings.  Thus  the  line  of  least  resistance  may  be  made  to  communicate 
with  nearly  all  parts  of  a  wooden  house,  and  the  protection  rendered  more  sure 
and  complete. 

Let  me  sum  up  these  directions,  fitting  them  for  an  ordinary  dwelling  house 
of  moderate  expense,  I  will  not  give  a  description  of  an  absolutely  perfect  lighi- 
ningrod,  but  simply  of  one  which  will  serve  all  common  puqjoses.  Make  it  of 
three-quarter  inch  galvanized  iron,  and  let  the  gilded  tip  project  as  much  as  two 
feet  above  the  ridge-pole  or  chimney  top.  See  that  it  connects  with  the  proper 
metallic  masses,  render  it  continuous  to  the  ground,  and  conduct  its  termination, 
divided  into  three  branches,  either  into  a  body  of  water,  or  else  let  it  plunge  four 
feet  below  the  surface  beneath  your  water  spout.  With  two  such  rods  any  dwell- 
ing of  common  size  may  be  considered  proof  against  the  lightning. 


Some  trials  were  made  lately  on  the  Seine,  at  Paris,  to  determine  the  best 
way  of  breaking  up  river  ice  with  dynamite.  Bernard  and  Lay,  assisted  by  two 
specialists,  Flegy  and  Streits,  of  the  Nobel  Dynamite  Company,  directed  the 
operations  and  recorded  the  results.  The  best  effect  was  obtained  by  placing 
three  cartridges  of  406  grammes  of  dynamite  beneath  the  ice,  each  connected 
with  an  electric  machine  on  the  bank  of  the  river.  When  the  cartridges  were 
exploded  it  was  found  that  the  ice  was  shattered  a  distance  of  about  eighty  me- 
ters and  through  a  width  of  from  five  to  six  meters.  The  pieces  of  the  fractured 
ice  were,  moreover,  found  to  be  very  small,  and  easily  carried  down  stream 
past  obstructions  such  as  bridge  piers. 


I 


The  amphioxus,  a  fish-shaped  animal  of  a  very  low  grade  of  developmen 
which  affords  Haeckel  one  of  his  firmest  stepping-stones  in  the  lively  work  on 
evolution,  has  been  the  subject  of  very  interesting  observations  on  the  part  of 
Henry  J.  Rice,  at  Fort  Wool,  on  the  Chesapeake,  He  had  the  good  fortune  to 
find  two  males,  a  ripe  female  and  twenty  young.  The  animal  stands  on  de- 
batable ground  between  the  vertebrates  and  invertebrates,  and  received  its  name 
from  its  shape.  Amphioxus  is  the  Greek  of  Mr,  Yarrel  for  **  sharp  at  both 
ends/'  Descriptions  of  the  habits,  structure  and  development  of  this  curious 
primitive  animal  are  being  issued  in  the  American  Naturalist  by  Mr.  Rice. 
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BY    FRANCIS  E,    NIFHER, 
PROFESSOR   OF    PHYSICS   IN    WASHINGTON   UNIVERSITY.* 

In  a  lecture  delivered  in  this  city  during  last  winter,  and  entitled  **  Thoughts 
00  our  Conceptions  of  Physical  Law,"  some  points  were  lightly  touched  which  it 
$eem<i  desirable  to  develop  more  at  length.  For  the  sake  of  brevity,  some  of  the 
fUteoicots  which  will  be  made  have  assumed  a  slightly  dogmatic  form.  They 
afc  iiol  so  intended.  Be  kind  enough  to  regard  them  as  thoughts  of  the  truth  of 
which  we  are  in  some  cases  all  more  or  less  uncertain,  which  are  submitted  to  the 
ludgment  of  sober  minds.  It  does  not  make  a  statement  true  if  the  whole  world 
Irras  it ;  the  world  has  often  blundered.  This  consideration  suggests  the  frame 
mind  in  which  we  should  approach  difHcult  subjects  where  men  are  likely  to 
differ  in  opinion.  He  who  comes  to  debate — to  defend  previously  formed  ideas 
— is  at  a  disadvantage.  It  is  difficult  for  such  persons  to  place  a  proper  value  on 
ibc  thoughts  of  others.  In  this  manner  the  chances  for  error  are  increased.  The 
ihod  of  the  scientific  man  should  be  different.  If  he  investigates  phenomena, 
seeks  to  use  methods  of  experiment  which  eliminate  from  his  results  the  per- 
naJ  bias  of  his  own  mind.  He  must  learn  to  have  no  preference  for  one  fact 
over  another.  He  must  learn  to  have  no  anxiety  about  the  result.  He  must  learn 
to  be  stringently  honest  with  himself— a  most  difficult  thing.  If  he  works  induc- 
tively, he  should  try  to  find  out  what  /7//of  the  facts  teach.  If  he  has  occasion 
to  frame  an  hypothesis,  and  wishes  to  work  deductively,  then  his  work  is,  not  to 
dim&nsimie^  but  to  /«/ihe  truth  of  his  hypothesis.  In  the  debating  school,  young 
roen  ^LCt  taught  to  defend  assumed  positions.  In  the  Academy  of  Science  it 
4M}Qld  be  our  only  object  to  search  for  truth.  When  we  differ  it  is  better  to 
tkmkt  rather  than  to  dispute. 

Iji  the  transaction  of  business  we  are  constantly  estimating  chances,  or  prob- 
Abilitica.  All  our  predictions  for  the  future,  even  when  based  on  the  experience 
of  centuries,  are  simply  more  or  less  probable — in  no  case  certain.  We  cannot 
be  absolutely  certain  that  the  sun  will  rise  at  its  accustomed  time  to-morrow.  It 
If  wholly  in  accord  with  human  experience  and  with  the  theory  of  probability, 
itM  very  unexpected  things  will  occasionally  happen. 

If  we  were  to  learn  the  contents  of  an  urn,  containing  a  million  balls,  by 
drawing;  the  balls  one  by  one,  replacing  them  each  time,  we  might,  in  course  of 
time,   gain  a  general  idea  of  the  contents;  thus  if  100,000  draws  ga^^e  each  a 
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white  ball,  we  would  properly  decide  that  white  balls  are  greatly  in  the  majority, 
but  we  might  continue  for  a  century  without  drawing  the  single  black  ball  that  the 
urn  might  contain. 

So  it  is  with  all  human  experience  in  this  world.  If  we  could  range  at  wiD 
through  space  and  time,  we  might  well  be  surprised,  as  Tolver  Preston  has  sug- 
gested, by  the  greatly  varying  conditions  which  we  might  find  in  other  and  un- 
known parts  of  the  all-embracing  universe  ;  just  as  a  minute  being,  inhabiting  for 
a  brief  moment  a  single  atom  of  a  gas,  and  who  might  imagine  that  he  had  b^ 
come  quite  familiar  with  his  little  world,  would  find  much  to  leam,  could  he  ex- 
tend his  observations  over  a  longer  time,  or  over  a  widei:  space.  He  would  then 
find  the  greatest  variety  in  the  motions  of  neighboring  molecules  of  the  gas. 
Some  moving  with  extreme  slowness — others  with  extreme  velocity — the  same 
differences  being  observed  in  the  velocities  of  their  rotations.  Moreover  these 
velocities  are  being  constantly  changed,  by  collision  of  neighboring  molecules- 
collisions  which  must  often  result  in  the  separation  of  the  molecules  into  their 
constituent  atoms. 

It  may  well  be,  as  Preston  ingeniously  suggests,  that  all  this  is  repeated  on 
an  immensely  grander  scale.  Perhaps  our  solar  system  is  rushing  through  space, 
with  a  motion  compared  with  which  the  relative  motions  of  its  various  parts  are 
utterly  insignificant.  Collisions,  instead  of  happening  to  each  atom  many 
millions  of  times  per  second,  as  in  the  case  of  gases,  are  here  separated  by  im- 
mensely long  intervals,  and  it  is  a  minute  portion  of  one  of  these  intervals 
which  represents  the  life- time  of  our  humanity  upon  one  of  the  atoms  of  the  uni- 
verse. Possibly  we  are  not  yet  acquainted  with  the  average  conditions  of  the 
universe,  our  attention  being  confined,  for  at  comparatively  brief  interval,  to  a 
few  of  the  atoms  which  for  the  present  are  nearest  to  us. 

We  are  able  to  predict  tht  probable  history  of  our  earth,  in  the  comparatively 
near  future,  but  we  know  almost  nothing  of  what  the  remote  future  may  bring. 
Here  we  have  fairly  entered  the  domain  of  chancCy  which  is  the  domain  of  human 
ignorance. 

It  is  essential  to  bear  in  mind  that  probability  is  a  thing  which  belongs,  not 
to  the  events  which  are  probable,  but  to  the  mind,  depending  as  stated  upon  our 
knowledge,  or  rather  upon  what  we  think  we  know. 

This  is  clearly  shown  by  the  fact  that  different  persons  may  regard  the  same 
event  with  very  different  degrees  of  probability ;  for  example :  A  thinks  he  saw 
a  ball  dropped  into  a  box,  and  thinks  he  knows  that  it  is  yet  there.  B  is  certain 
that  it  was  a  juggler's  trick,  and  that  the  box  is  empty.  C  did  not  see  the  act  and 
has  no  opinion  in  the  matter.  The  conclusions  -which  these  men  will  form  will 
depend  upon  their  previous  experiences,  their  opportunities  for  observation  and 
their  native  ability.  Their  confidence  in  their  conclusions  is  not  necessarily  de- 
pendent upon  the  real  facts.  Or,  to  take  another  case  cited  by  Jevons:  *•  A 
steamer  is  missing,  and  certain  workmen  in  a  dock-yard,  knowing  that  she  is 
poorly  built,   believe  she  is  lost.     The  public  is  informed  that  she  is  well  built. 


J^f  / 


A'i^JTA  ^K-UW  ■:tL';Oti. 


tf 


'$    U  U   X¥  U   If    SP    H   Jf     94    Si    9-9 


CHOICE  AND  CHANCE, 


m 


axu)  is  probably  safe,  although  delayed.  In  the  event  itself  there  is  no  uncertainty. 
The  ve&ael  has  either  sunk  or  not.  Nevertheless  the  probabilities  will  vary  withJ 
different  persons,  and  in  the  same  person  from  day  to  day,  as  information  is  re- ' 
ceived  in  regard  to  storms  at  sea,  signs  of  wreck  picked  up,  the  trustworthiness 
of  her  officers,  etc*"  Finally  after  all  have  united  in  believing  the  vessel  lost,  she 
sails  into  port.  While  the  general  opinion  is  still  the  same,  a  few  on  land  kn&w 
that  she  is  safe.     Those  on  the  vessel  have  never  been  in  doubt  about  it. 

In  order  to  understand  more  clearly  the  application  and  importance  of  the 
Theory  of  Probabihty,  let  us  take  a  single  example  : 

Let  as  suppose  that  we  have  an  urn,  containing  a  large  number  of  equal 
balls,  and  for  simplicity,  let  us  suppose  that  half  are  white,  the  others  black. 
Draw  from  tJie  urn  any  number  of  balls  at  once,  say  six,  (of  course  without 
cboosmg)  and  repeat  this  drawing  a  large  number  of  times  (say  1,000)  replacing 
the  halls  and  shaking  them  up  each  time.  Set  down  each  time  the  number  of 
white  balls  drawn.     There  are  seven  possible  chances,  viz: 

6  white  and  o  black. 
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We  all  know  something  in  regard  to  the  probability  in  each  of  these  cases. 
Wc  should  meet  least  frequently  with  the  two  extreme  cases — all  white  and  all 
black — and  in  the  long  run  we  should  meet  w^ith  one  as  many  times  as  with  the-j 
other,   ^Ace  there  is  nothing  in  color  or  lack  of  color  which  could  affect  the  - 
chances  in  drawing. 

The  following  table  gives  the  distribution  of  the  number  of  draws  out  of  100 
\  each  of  the  possible  cases.     ITie  greater  the  number  of  draws,  the  more  nearly 
Ihoe  values  would  be  obtained : 
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That  is,  wt  should  draw  6  white  balls  twice  out  of  each  hundred  draws,  etc 
numbers  can  be  quite  accurately  determined  by  1,000  draws,  if  the  urn 
ctmtain  several  hundred  balls  * 

•Th«*c  ttumbcf*  ref»r»«ot  the  siicceuive  terms  of  the  expanded  binomial  {%  |»iu«  X)'  whers  the  KUta 
49f  ill*  i«rttt  it  t»k«i  M  100.  ftnd  where  the  expQnci>t  represents  the  number  of  baUs  drawn  at  once. 


In  order  to  represent  these  chances  to  the  eye,  divide  the  horizontal  line 
of  Fig.  I  into  six  equal  parts,  laying  off  at  right  angles  to  it,  and  at  the  points  of 
division,  the  vertical  lines  whose  lengths  are  proportional  to  the  number  of  draws 
for  the  various  cases.  The  fact  that  the  continuous  curve  passed  through  the 
extremities  of  these  vertical  lines,  is  symmetric  on  each  side  of  the  middle,  means 
that  white  balls  and  black  balls  stand  an  equal  chance  of  being  drawn-  If  the 
black  balls  were  less  in  number  or  were  smaller,  and  had  a  tendency  to  sink  to 
the  bottom,  then  the  curve  would  be  unsymmetric,  the  probability  being  in  favor 
of  the  white  balls.* 

We  come  now  to  the  application  of  what  we  have  here  learned. 

If  any  dimension — for  instance  the  length  of  an  iron  rod — be  measured  with 
the  greatest  attainable  accuracy,  the  successive  measurements  will,  in  general,  all 
disagree.  Taking  a  great  many  such  measurements,  all  differing  from  each  other, 
which  shall  we  adopt  as  the  true  value?  We  may  assume  that  all  the  observations 
are  made  with  equal  care ;  one  can  have  no  preference  over  another.  The  fact 
that  they  all  disagree^  and  that  the  tendency  to  disagree  increases  with  the  deli- 
cacy of  the  determination,  is  sufficient  to  show  that  no  one  observation  can  be 
adopted  as  the  true  value;  and  further,  that  it  is  impossible  for  us  ever  to  deter- 
mine the  true  value.  The  best  that  we  can  do  is  to  take  the  mean  of  all  detenni* 
nations.  To  this  mean  we  give  greater  or  less  weight,  according  as  the  separate 
'determination  more  05, less  nearly  approximates  to  the  mean. 

In  order  to  illustrate  this  point  we  may  take  the  470  determinations  of  the 
right  ascension  of  the  star  Sirius,  as  made  by  the  astronomer  Bradley.  In  the 
following  table  d  represents  the  diiTerence  between  the  observation  and  the  mean 
of  all  observa^tions  {in  tenths  of  a  second) ;  n  represents  the  number  of  times  the 
respective  dififerences  were  found  to  occur. 

The  positive  and  negative  distances  are  thrown  together  without  regard  to 
sign : 
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I.  ^.,  out  of  470  observations,  94  showed  differences  of  less  than  i-io  second,  88 
fell  between  i-io  and  2-10,  etc.     As  was  to  have  been  expected,  the  greater 


*ln  this  caie  the  tertni  of  the  bioomUl  would  be  no  tong cr  equal. 


CHOICE  AND  CHANCE. 

**  errors"  are  met  less  frequently  than  the  smaller  ones.  The  results  are  repre- 
sented in  Fig,  2  of  the  plate  where  the  values  (d)  are  laid  off  on  the  horizontal 
iine  and  estimated  from  the  point  marked  zero  (o). 

The  line  o  2  represents  a  certain  positive  ** error,"  and  the  distance  from  2 
to  the  curve  represents  the  number  of  times  it  is  met  in  100  observations,  o  2  in 
ill  ihc  opposite  direction  represents  an  equal  negative  ** error,"  while  the  vertical 
line  at  the  point  2  represents  its  frequency.  It  can  here  be  observed  how  the 
frequcficy  diminishes,  as  the  magnitude  of  the  error  increases,  until  finally  the 
curve  intersects  the  base  line,  indicating  that  larger  •* errors"  do  not  occur,* 

The  law  expressing  the  divergence  of  these  values  from  the  mean  is  the  same 
as  that  which  expresses  the  probability  in  drawing  balls  from  an  urn  containing  an 
eqoal  number  of  white  and  black  balls. 

In  the  case  supposed,  the  diiTerences  arc  due  to  imperfections  in  the  instru- 
ments and  in  the  observer,  to  unknown  variations  in  temperature,  etc. 

Let  us  consider  another  case,  which  will  perhaps  aid  us  in  gaining  a  clear  idea 
of  the  subject.  Let  us  suppose  that  we  have  a  rifle  mounted  like  a  swivel-gun,  so 
that  it  can  turn  only  in  a  horizontal  plane.  In  the  same  plane  let  a  thin,  hard  board 
Ijc  placed  with  its  edge  turned  toward  the  gun  If  we  fire  at  a  certain  point  in  the 
edge  of  the  board,  a  sufficient  number  of  times,  we  should  cut  into  the  board  a 
gap' which  would  be  bounded  by  a  curve  precisely  like  the  one  before  given.  In 
case  of  a  good  marksman,  the  gap  would  be  narrow  and  deep.  (Fig.  5.)  With 
an  equal  number  of  shots  a  very  bad  marksman  would  cut  out  a  wide  and  shallow 
curve,  while  if  all  kinds  of  people  were  allowed  to  try  their  skill,  we  should  get  the 
corre  of  average  human  marksmanship.  The  errors  of  the  former  case  arc  here  re- 
presented by  deviations  from  the  mark,  small  deviations  being  most  common.  It 
mi/  '  tid  that  these  deviations  are  ciiused  by  chance.  They  are  in  fact  the 
tt>  known  but  purely  mechanical  causes,  such  as  gusts  of  wind^  irregularities 

of  the  balls,  fouling  of  the  gun,  or  deviations  caused  by  pulling  the  trigger.  Chance 
is  neither  a  thing  nor  a  cause ;  it  is  simply  a  name  to  cover  over  ignorance  of  the 
real  f!aiises;  it  is  a  matter  of  experience,  that  a  great  number  of  simultaneously 
acting  and  constantly  varying  causes,  affect  the  result  in  such  a  regular  way  that 
•c  can  predict  in  a  statistical  way,  the  frequency  of  diflTerenl  errors  or  deviations* 
When  these  causes  are  unknown,  we  say  that  it  is  a  matter  of  chance. 

A  curve  of  this  kind  would  at  once  exhibit  the  success  of  any  person  in 
shooting  at  a  mark,  and  it  seems  probable  that  the  success  with  which  we  accom- 
plish any  other  thing  involving  a  great  number  of  acts,  would  be  represented  by 
m  stmOar  cune. 

We  have  a  large  class  of  people  in  this  world  who  aim  to  be  as  good  as  other 
people.  Some  of  them  resemble  the  good  marksman.  Their  deeds  all  lie  very 
dose  to  the  mark.  They  are  never  \txy  good  and  never  very  bad ;  but  always 
**indiflSeTcnt  honest."  Others  are  like  wild  shooters.  If  we  could  grade  their 
act*,  we  should  find  some  decidedly  bad,  others  far  above  the  average  of  good, 

•Ai  the  mean  value  U  oot  the  true  value,  it  U  nat  strictly  correct  to  call  tlicse  difference*  "  errort/ 
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ness,  while  a  greater  number  would  be  ranked  about  average.  The  shallow  curve 
of  the  bad  marksman  is  suggested.  The  two  cases  are,  however,  not  exactly 
alike,  for  a  good  shot  is  one  which  lies  nearest  to  the  mark,  while  the  virtue  of  an 
act  is  judged  by  a  higher  standard  than  the  supposea  m;irk.  Hence  the  marksman 
would  always  aim  at  the  mark,  while  the  man  who  wishes  to  be  as  good  as  other 
people,  usually  tries  to  make  sure  of  having  enough  of  good  deeds  by  putting  in 
few  extra  good  ones  toward  the  last — that  is,  he  changes  his  aim  somewhat  in 
order  to  polish  up  his  curve  into  satisfactory  shape. 

That  this  same  law  of  probability  applies  to  the  distribution  of  mental  ability 
in  a  mass  of  people  is  well  known.  Comparatively  few  people  are  brilliant  and 
comparatively  few  are  stupid  (the  opportunities  being  supposed  equal).  The  great 
majority  of  peo]>le  rank  near  the  average.  Among  others,  Professor  Hinrichs  has 
investigated  this  subject,  by  a  comparison  of  class  markings  at  the  State  Univer- 
sity of  Iowa.  The  results  here  given  are  from  the  markings  of  the  Freshman  class 
in  Physics* 

The  results  are  obtained  by  combining  independent  markings  for  recita- 
tion^  notes  on  lectures,  and  laboratory  work,  as  determined  by  three  differ- 
ent instructors.  The  greatest  pains  were  taken  to  secure  just  markings,  the  valu- 
ations being  repeated  several  times.  The  best  students  were  marked  loo,  and 
below  65  was  counted  a  failure 

In  the  following  table  the  numbers  are  grouped  in  fives,  90  per  cent  including 
88  to  92,  inclusive,  etc. 

The  total  number  of  students  in  the  class  was  287,  and  the  results  agree  as 
closely  with  the  theoretit::al  values  as  would  those  obtained  by  making  287  draws 
from  an  urn  containing  black  and  white  balls  in  equal  number  : 


I 


Standing 


Number  of  Students 


No,  per  100 


100 


13 


45 


96 


53 


i^^S 


90 


SI 


19.9 


H    781    12 


So     45      24 


28,0115.7!   8,4 


661     6o|Total 


12 


4-2 


32S7 


1,0 


100 


This  shows  that  the  chances  that  the  standing  of  a  student  will  fall  in  the 
group  marked  84,  is  80-287  ^^  28-100,  or  a  httle  less  than  one-third.  This  is  the 
grade  of  the  average  student,  and  here  the  greater  number  are  ranked.  For  higher 
or  lower  markings,  the  number  of  students  is  less,  the  fewest  numbers  being  ai 
the  extremes  of  excellence.  It  will  be  observed  that  in  this  case  the  numbers  are 
not  quite  the  same  for  grades  equally  removed  from  80  per  cent.,  the  probability 
being  somewhat  in  favor  of  the  higher  markings.  This  might  possibly  be  differ- 
ent if  a  greater  number  of  cases  were  examined.  It  is  also  to  be  remembered  that 
such  students  are  a  selected  class  of  society,  and  if  all  of  the  young  people  of  a 
state  were  to  be  thus  examined,  the  grade  would  probably  be  somewhat  lower, 
and  the  numbers  would  perhaps  show  a  more  symmetrical  arrangement. 

We  have  previously  discussed  the  menta!  divergence  of  men  from  the  norma 
or  average  man.  As  might  be  expected,  the  same  law  holds  in  regard  to  physi* 
cal  dimensions,  as  was  first  shown  by  Quetelet. 
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For  any  given  nation  at  any  given  time,  there  is  a  certain  typical  or  average 
man,  whose  dimensions  could  be  obtained  by  taking  the  average  dimensions  of 
all  the  men  of  the  nation.  Mr  Gahon  has  even  shown  us  how  to  obtain  his  pho- 
lograph*^  This  is  done  by  taking  photographs  of  a  large  number  of  men,  mak- 
ing the  photographs  of  the  proper  size  relatively,  and  taken  fc  similar  positions, 
although  no  ereat  exactness  is  necessary. 

Each  photograph  is  then  exposed  to  the  camera  in  such  a  way  that  all  the 
(aces  are  re-photographed  successively  on  a  common  plate.  The  best  method 
doing  this,  is  to  pin  the  first  photograph  to  a  block  which  can  be  set  up  in  fron^ 
of  the  camera-  Its  position  there  is  fixed  by  nails  driven  into  the  base  board,  so 
that  the  block  may  be  removed  andreplaced  in  exactly  the  same  position.  In 
order  that  the  next  picture  may  be  exposed  in  the  same  way,  an  ivory  or  wooden 
s<^e,  with  a  beveled  edge,  is  placed  with  its  edge  tangent  to  the  iris  of  the  eyes, 
and  with  any  division  of  the  scale  bisecting  the  nose.  The  position  of  the  ruler 
is  then  fixed  by  guide  nails  or  pins,  driven  into  the  block.  This  enables  each 
photograph  to  be  placed  in  the  same  position  on  the  block,  and  the  block  to  be 
always  placed  in  the  same  position  before  the  camera. 

Each  portrait  is  then  exposed  for  a  few  seconds  to  the  same  plate,  so  that 
vfacn  It  is  finally  developed  a  generalized  picture  is  obtained. 

It  is  not  a  portrait  of  any  one  pc  rson ;  it  represents  a  type,  in  which  those 
points  which  are  common,  are  emphasized,  and  the  purely  individual  peculiar!- 
ti»  are  almost  wholly  suppressed.  The  greater  the  number  of,  component  pic- 
tiirei  the  more  truly  will  the  resulting  composite  picture  represent  a  type.  We 
present  here  a  composite  picture  from  three  criminals.  It  is  from  a  wood  cut  in 
Mr.  Gallon's  paper.  As  Mr,  Gallon  remarks,  **  the  villainous  irregularities  of 
the  originals  have  disappeared,  and  the  common  humanity  that  underlies  them 
has  prevailed.  This  picture  represents  then,  not  so  much  the  criminal,  as  the 
man  who  is  hable  to  commit  crime."  [Portraits  of  nine  members  of  the  univer- 
sity facuhy  were  also  shown,  together  with  the  results  obtained,  by  combining 
tbem  ID  various  groups.]  It  is  evident  that  this  work  of  Mr.  Gahon  is  an  im- 
mense step  in  the  study  of  race  characteristics,  and  as  has  been  suggested  by  hira, 
it  will  be  uf  immense  service  to  art  in  enabling  artists  to  study  various  types  o£ 
beautv . 

These  portraits  are  shown  here  to  aid  you  in  forming  a  definite  idea  of  what 
k  memnt  by  an  average  or  typical  man. 

If,  however,  we  wish  to  get  the  dinansions  of  the  average  man,  we  roust  re- 
sort  to  physical  measurements.  In  this  way  it  was  determined  that  the  height  oi 
die  American  soldier  is  68  inches  ;  his  chest  measurement  is  35  inches,  etc^ 
These  determinations  were  derived  from  the  measurements  of  26,000  soldiers  of 
the  Lrnion  army.  The  greater  number  of  the  men  approximate  the  mean  height, 
Iheoujober  taller  and  shorter  diminishing  with  great  regularity  to  the  dwarfs  of 
5  feet,  and  the  giants  of  6  feet  4  inches, 

nranif*.  Vol  13,  p.  96. 
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The  number  of  persons  in  each  looo,  of  the  various  intermediate  heights,  is 
given  in  the  following  table  :* 


H 

60 

61 

I 

6a 

63 

64 

• 

48 

65 

75  1 

66 
"7 

L. 

67 

•34 

68 

N 

I 

2 

20 

«57 

69 
140 

70 
121 

71 
80 

7» 

57 

73 
26 

74 
13 

75 
5 

76 

3 

The  numbers  here  are  the  same  as  we  should  gel  in  the  various  chanres  in 
drawing  30  balls  from  an  urn,  containing  an  equal  number  of  white  and  black. 

The  curve  (See  Fig,  4)  representing  the  above  observations,  is  the  same  as 
that  which  might  be  made  by  a  marksman  in  shooting  at  a  mark*  If  we  were  to 
determine  the  heights  of  all  the  men  in  a  nation  for  each  year  of  life,  we  should 
get  a  very  interesting  series  of  curves.  Take  all  male  children  of  one  year  of 
age ;  they  differ  comparatively  little  in  height,  or  in  mental  power.  They  al* 
approximate  closely  to  the  average.  If  we  were  to  calculate  the  divergence  from 
the  average  for  1000  cases,  we  should  get  a  curve  resembling  the  cun^e  of  an  ac- 
curate marksman.  It  would  be  deep  and  narrow.  Examining  children  of 
greater  ages,  say^  lo  years,  we  should  find  that  they  have  begun  to  diverge  from 
each  other.  Circumstances  have  arrested  the  development  of  some,  and  have 
caused  others  to  surpass  the  average.  In  1000  cases  we  shall  therefore  have  a 
less  number  of  persons  of  average  dimensions. 

The  curve  for  this  case  would  be  like  that  formed  by  a  poor  marksman»  the 
curve  becoming  more  and  more  shallow,  as  we  come  to  higher  ages. 

If  we  could  grade  the  various  members  of  society  according  to  their  opinions 
upon  any  subject  which  agitates  the  whole  of  society^  we  should  find  some  such 
distribution  as  the  one  just  examined.  We  should  find  two  extreme  parties,  (cor- 
responding to  the  dwarfs  and  giants  of  the  previous  case)  comparatively  few  in 
numbers,  but  active,  resolute,  aggressive.  Between,  we  have  the  great  ma5s  of 
respectable  society,  interested  in  other  things,  and  giving  little  real  thought  to  the 
matter;  anxious  to  hold  proper  views,  and  therefore  holding  average  views  as  the 
safest;  pulled  upon  by  the  opposing  workers,  and  yielding  slowly  to  the  resultant 
force,  and  thus,  by  reason  of  its  immense  mass,  securing  comparative  stability  and 
order  against  the  rough  jostlings  of  the  more  active,  but  less  ponderous  extremes. 

According  to  the  investigations  of  Horstman,  Hinrichs  and  others,  the 
velocity  of  chemical  reactions  in  time,  is  represented  by  this  law.  It  has  been 
proved  theoretically  in  some  cases,  and  experiment  has  confirmed  the  conclusion. 

If  we  throw  small  fragments  of  zinc  into  sulphuric  acid,  we  get  an  evolution 
of  hydrogen  gas.  At  first  the  velocity  of  evolution  is  very  small;  it  increases, 
however,  and  finally  reaches  a  maximum.     Thereafter  the  velocity  diminishes 

^Qnctdct— Anthopojmetrie*  p*  252, 
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«iitil  It  finaUy  ceases.  Fig.  s  represents  an  actual  experiment.  The  time  b  min- 
utes is  laid  off  on  the  horizontal  line,  while  the  velocity  of  evolution  of  the  gas  at 
Tsrious  moments  is  represented  by  the  distances  from  the  base  line  to  the  curve. 
Iliarichs  has  shown  from  the  experiments  of  Guldberg  and  MTage,  that  the  proba- 
ily  curve  represents  this  case  very  closely.  Operations  based  upon  heat  con- 
mure  closely  lo  this  law,  as  there  all  the  particles  have  a  more  equal  chance 
of  l>cing  acted  upon— an  essential  condition.  In  society  there  are  manifold  oper^ 
ations  which  closely  resemble  this.  Almost  every  year  society  is  agitated  by  some 
idea,  which  at  first  interests  very  few  people,  but  the  interest  gradually  grows, 
And  apparently  with  considerable  regularity,  reaching  finally  a  culminating  point, 
«nd  then  gradually  dying  out.  The  base-ball  and  blue-glass  fever  and  the  zig-/ag 
pu£2le  may  be  mentioned  as  cases  of  this  kind,  and  other  cases  will  readily  suggest 
jlves.  Movements  in  society  which  are  properly  classed  as  reforms,  usually, 
te  slow  progress  at  first.  The  case  is,  however,  advocated  by  a  few  tireless 
enthusiasts,  like  Wro.  Lloyd  Garrison,  and  after  dragging  along  for  years,  the 
OMttef  suddenly  makes  rapid  progress,  and  is  abruptly  settled. 

In  other  movements  of  less  momen,  tlike  the  adoption  of  some  fashion  in 
dxes$,  ibe  matter  makes  great  headway  at  first,  rapidly  receiving  the  assent  and 
adoptiati  of  the  great  mass  of  people,  a  few  laggards  bringing  up  the  rear. 

These  cases,  which  are  symmetrically  related  to  each  other,  would  be  repre- 
sented hj  the  chances  in  drawing  balls  from  an  urn  containing  unequal  numbers 
of  white  and  black  balls. 

Another  well-known  case  lies  at  the  base  of  all  life  insurance.     We  can  pre- 
dict with  great  confidence  how  many  persons  out  of  looo  who  are  io»  20,  30  or 
40  years  of  age  wUl  live  through  the  next  year.     This  case  is  so  well  known,  that 
we  win  discuss  a  somewhat  more  interesting  one,  which  has  been  investigated  by        _ 
Dr.  Granville.     1  refer  to  the  probability  of  marriage.     Dr.  Granville  determined^^^l 
tn  some  manner  the  age  at   which   876    English   women   were  married.     The  ^B 
values  thus  determined  are  given  in  the  following  table,  where  the  number  marry- 
ing at  the  various  ages  from  13  to  40  ts  given  : 


Age. 

1  t3 

14 1  IS  1  «6 

17  1   18  1   19  1   20  [   21  1   22  1   23 

*4! 

»S 

No. 

1   3 

11  1  16  1  43 

45  1  76  1 '15  1  i«8|  86   8s  1  59 

53 

36 

Ap. 

j6  I  a:  *8  ay  1  30 

3«  U'  1  33  1  34  1  3S  1  36  1  37  1  38  1  39 

|40 

*   i 

No. 

34  I  j8   22   17  1   9 

7  1  5  1  7l  5l  '1  o|  »  1  o|  « 

1  0 

.   . 

From  such  values^  extended  to  a  greater  number  of  cases,  we  might  easily 
iledoce  tl*e  probability  of  marriage  at  various  ages.  In  this  table,  those  who  do 
not  iiiaiT>'  at  all,  are  not  included.  These  facts  are  represented  in  Fig.  d  of  the 
plite, 

operation   reminds  us  very  strongly  of  the  chemical   re-action.     The 
:m  IS  liberated^  at  first  slowly,  the  velocity  increasing  for  a  time,  and  grad- 
uaOy  diminishi-Dg  to  zero.     If  we  consider  the  velocity  of  marriage,  the  same 
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general  relation  exists.  Starting  with  looo  young  ladies  at  13  years  of  age, 
three  of  the  young  ladies  marry  during  this  year.  The  velocity  of  n^arriage 
increases  until  during  the  19th  year  the  number  is  131,  the  maximum  velocity  of 
134  per  year  being  reached  at  20.  Half  of  them  are  now  married,  and  from  this 
time  these  interesting  creatures  drop  off  much  less  rapidly.  At  the  age  of  30, 
only  10  out  of  1000  marry,  while  at  the  age  of  40,  the  chances  for  a  first  marriage 
are  practically  gone.  Those  who  have  had  previous  experiences  of  this  kind  might 
perhaps  manage  to  make  some  arrangement  even  then. 

It  will  be  observed  that  the  chances  do  i^ot  diminish  symmetrically  on  oppo- 
site sides  of  the  maximum.  In  the  operation  of  drawing  balls,  this  would  be  rep- 
resented by  the  case  where  the  number  of  white  balls  was  say  greater  than  the 
number  of  black,  making  the  probabilities  less  in  drawing  black. 

We  are  thus  able  to  calculate  how  many  times  out  of  100  draws  we  shall 
draw  all  white  balls  from  an  urn^but  we  cannot  predict  what  will  be  the  result  of 
any  particular  draw.  We  can  predict  how  many  times  in  100  measurements  a 
person  will  make  an  error  of  a  thousandth  of  an  inch,  but  we  cannot  predict  what 
the  error  will  be  in  any  particular  case.  We  can  predict  how  many  shots  a 
certain  marksman  will  put  into  a  circle  two  inches  in  diameter,  but  we  cannot 
predict^  where  any  one  shot  will  strike.  In  a  class  of  sufficient  dimensions  we  may 
be  able  to  predict  how  many  will  have  mental  ability  enough  to  reach  a  mark  of 
90  per  cent.,  but  we  cannot  discuss  the  infinite  number  of  subtile  influences  that 
have  been  acting  on  any  one  person,  giving  to  each  its  proper  weight ;  we  cannot 
repeat  the  same  thing  for  his  ancestors,  tracing  back  from  him  through  the  centu- 
ries the  numberless  divergent  threads  of  inherited  tendencies,  and  thus  give  a 
complete  reason  for  the  ability  and  inclination  to  learn,  which  any  given  student 
manifests.  We  cannot  tell  why  any  person  varies  an  inch  in  height  from  the 
average  of  his  kind;  nor  can  we  give  a  complete  reason  for  similar  divergencies 
in  moral  stature.  Quetelet  has  shown  that  we  can  predict  how  many  me^  will 
commit  murder  or  suicide  in  Paris  during  a  year,  but  we  cannot  discuss  the  matter 
in  such  a  way  as  to  enable  us  to  predict  who  the  unfortunates  will  be,  at  what 
moment  they  will  decide  to  commit  the  fatal  act,  and  exactly  what  they  severally 
lacked,  mentally  or  physically^  the  possession  of  which  would  have  changed  their 
decision. 

But  we  can  imagine  a  being,  who  shall  be  mentally  able  to  do  all  this ;  to 
give  a  complete  solution  of  any  problem  that  the  human  mind  can  propose.  The 
causes  for  the  breaking  down  of  a  railroad  bridge  can  be  given  by  a  competent 
engineer,  and  he  may  be  able  to  detect  the  weak  points  in  the  theory  of  its  con- 
struction :  he  may  be  able  to  guard  in  part  against  flaws  in  the  material.  In  the 
same  way,  and  in  a  much  more  perfect  manner,  an  infinite  mind  could  discuss  the 
breaking  down  of  a  human  resolution,  under  the  strain  of  temptation,  and  could 
give  a  precise  reason  for  the  physical,  mental,  or  moral  divergence  of  any  given 
man,  from  the  average  man. 


I 


The  equations  involved  in  this  discussion  must  be  sufficiently  comprehensive 
to  include  the  surroundings  of  each  man,  as  well  as  the  man  himself.  The  decis 
ion  a  man  will  reach,  by  reason  of  all  influences  brought  to  bear  on  him, 
depends  ofxin  the  man^  and  upon  the  intensity  of  ////  influence^  just  as  the  inter- 
action between  two  planets  depends  upon  infth  of  the  acting  bodies.  That  is  to 
tay,  in  the  equations  there  will  appear  certain  constants  the  values  of  which  will 
differ  with  different  men,  just  as  in  building  a  bridge,  the  values  of  certain  con- 
stants in  the  formulee  depend  upon  the  kind  of  material  used.  In  the  former 
case  the  %'alue  of  these  constants  will  be  determined  by  the  previous  experiences 
of  the  man  upon  his  inherited  ability,  tendencies,  etc.  We  recognize  all  this  in 
the  popular  saying,  that  different  men  under  the  same  influences  act  diflerendy, 
jus!  as  different  beams  of  wood  under  a  given  tension,  would  act  differently.  Some 
irould  safely  carry  a  load  under  which  others  would  break  down  at  once.  The 
vaJucs  of  these  constants  may  change  for  the  same  man,  as  when  experience  in 
any  emergency  causes  him  to  resolve  to  do  diflerently  next  time. 

Our  equations  must  then  enable  an  infmite  mind  to  trace  out,  in  such  a  man- 
ner that  they  could  be  predicted,  all  such  events  in  the  life  history  of  a  man  as 
these :  On  a  certain  day  and  hour  he  will  decide  to  take  a  pleasure  walk,  influ- 
>tives  which  we  need  not  consider.  Passing  near  the  river  bank,  he 
*inan  struggling  in  the  water.  At  once  various  mental  forces  are 
brotiglit  into  action.  He  has,  during  his  whole  life,  found  pleasure  in  deeds 
of  benevolence.  For  this  trait  in  his  character  there  is  an  adequate  cause,  but 
we  need  not  consider  it.  His  first  impulse  is  to  rush  in  and  save  the  drowning 
man*  The  fact  that  he  is  an  expert  swimmer  tends  to  influence  him  in  the  same 
direction.  But  he  also  knows  that  his  lungs  are  in  feeble  condition,  and,  more- 
Q^T^  he  is  overheated  by  vigorous  walking,  he  is  far  from  help,  and  the  water 
and  air  are  cold.  The  drowning  man  is  strong,  and  thoroughly  frightened.  The 
events  press  for  an  immediate  decision,  and  this  may  also  have  its  influence  in 
determining  what  the  final  decision  will  be.  Some  of  us  think  that  a  higher  power 
may  also  influence  him  in  some  way.  All  these  influences,  brought  to  bear  on 
this  man's  mind,  resemble  a  system  of  parallel  and  opposing  forces  acting  upon  a 
poftide  of  matter,  only,  the  relative  magnitude  of  these  forces  will  be  different,  for 
difrercnt  men.  As  in  the  one  case  there  will  be  a  certain  resultant,  in  the  direction 
of  which  the  mass  mil  move,  so  in  the  other  case,  there  will  be  a  resultant — a  decis- , 
ioQ,  which  wiU  bring  about  a  corresponding  line  of  action.  For  a  time,  his  judg-] 
It  may  hold  him  in  equilibrium,  as  previous  experience  causes  him  to  act  with 

lence.  The  discovery  that  the  drowning  man  is  his  son,  would  probably 
determine  his  decision  at  once,  and  the  discovery  of  a  rope  upon  the  bank,  would 
lisach  upon  his  mind  another  intensely  acting  force.  During  his  moments  of  sus* 
peikte,  the  intensity  of  these  forces  would  be  constantly  varying,  as  one  after 
anoiher  consideration  presents  itself  for  the  moment  prominently  in  his  mind. 

infinite  raind,  fully  learned  in  mathematics  and  mental  philosophy,  could 
at  what  moment  the  m;in  would  decide  to  rush  in,  and  by  continuing  the 
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calculation,  might  find  that  as  a  result,  his  respiration  and  circulation  would 
aifected  in  a  certain  way,  a  large  secretion  would  form  in  his  lungs,  and  that  at 
certain  moment,  in  a  fit  of  coughing,  it  is  calculated  that  a  certain  point  in  one 
the  large  blood  vessels  would  be  strained  a  few  grains  more  than  it  would  be  ab 
to  endure,  resulting  in  its  rupture. 

In  the  region  over  which  we  have  now  been  traveling,  all  questions  of  prol 
ability  have  vanished.     Everything  has  become  certain.     In  a  world  full  of  sue 
minds,   many  kinds  of  business — as  life  insurance — could  not   be  carried  on, 
the  individual  risks  would  be  perfectly  known. 

Our  reasoning  is  all  bised  on  the  assumption,  thaf  all  events,  whether  m  iii< 
world  of  matter  or  of  mind,  are  preceded  by  events  which  may  be  taken 
direct  and  adequcUe  causes.  Even  when  a  man  willfully  decides  to  do  an  unwi| 
and  an  unreasonable  thing,  there  is  a  cause  for  it,  and  the  existence  of  the  cff(N 
is  of  itself  sufficient  evidence  of  the  sufficiency  of  the  cause,  Thxit  is,  there  mm 
be  some  reason  why  a  man  decides  against  reason.  A  rule  which  seems  to  \ 
quite  general  i«,  that  in  any  given  case  (so  far  as  reasonable  motives  enter  inl 
consideration)  we  decide  to  do  that  which  we  then  think  will  give  us  on  the  who! 
most  pleasure  or  least  pain,  often  deciding,  however,  to  give  up  a  greater  plea 
ure,  to  be  enjoyed  only  in  the  future,  for  a  lesser  one,  to  be  enjoyed  immediatel; 
precisely  as  we  sometimes  allow  a  note  to  be  discounted,  in  order  that  we  m« 
realize  upon  it  at  once.  The  actions  may  in  many  cases  be  unaccompanied  wit 
any  elaborate  reasoning,  and  may  be  without  special  reference  to  consequenc 
as  when  in  consequence  of  previous  reasoning  of  himself,  or  his  ancestors,  a 
may  form  the  hc^it  of  doing  certain  things.  In  such  cases  the  action  seems  to 
largely  automatic.  A  man's  ideas  of  pleasure  may  be  very  low  and  vulgar, 
may  possess  very  poor  judgment,  and  foolishly  discount  his  happiness  for  too  hig 
a  per  cent,,  and  the  question  arises  then,  why  is  he  so?  Wc  cannot  answer,  e; 
cept  in  general  terms.  He  has  inherited  certain  peculiarities,  certain  tendencie 
He  may  have  been  placed  in  surroundings  not  favorable  to  mental  and  mor| 
growth,  and  one  of  these  inherited  peculiarities  may  be  the  lack  of  a  desire  to  cut 
tivate  his  "finer  feelings,  just  as  others  may  evince  a  lack  of  desire  to  cultivat 
mathematics,  or  music,  or  chemistry.  Even  when  placed  under  the  m< 
favorable  auspices,  the  mathematician,  the  musician,  the  chemist  or  the  moralisi 
fail  to  arouse  in  him  the  least  sign  of  appreciation.  The  lack  of  appreciation  i 
fatal  to  success  in  mathematics  ;  why  should  it  not  be  equally  Jatal  in  morals 
Precisely  what  it  is  that  such  men  lack,  whether  it  be  merely  a  matter  of  nervi 
tissue,  or  whether  something  infinitely  deeper  is  involved,  is  a  problem,  the  coi 
plete  solution  of  which  is  merely  a  matter  of  ability. 

The  fact  that  our  most  earnest  thinkers  on  such  subjects  come  to  such  widel 
different  conclusions,  makes  it  probable  that  we  are  all  incapable  of  dealing  wit 
the  subject  in  any  exact  manner.  Whatever  we  may  think  of  ourselves,  and  oq 
reasonings,  we  are  probably  all  one-sided,  and  take  altogether  narrow  and  inconfl 
plcte  views  of  the  subject. 


CHOICE  AND  CHANCE. 


The  difficulty  of  reaching  precise  results  is  increased  by  the  impossibility  of 
•mr  making  precise  measurements  of  the  influences  about  which  we  are  talking. 

A  person  of  rather  limited  information,  who  might  happen  to  observe  that 
his  butcher  is  sending  him  less  and  less  beef  for  a  quarter  of  a  dollar,  and  who 
iDtght  incidentally  learn  that  the  earth's  mass  is  being  constantly  increased  by  the 
CaU  of  meteoric  matter  upon  its  surface,  mi^ht  possibly  argue  that  this  apparent 
fisc  in  beef  is  due  to  the  fact  that  it  requires  Jess  beef  to  pull  the  index  of  the 
S{>rmg*balance  down  to  the  one  pound  mark.  The  reasoning  is  perfectly  correct, 
but  when  we  come  to  measure  the  intensity  of  the  influence  it  is  found  entirely  in- 
figoi6cant.  Such  a  person  would  need  to  learn  that  there  are  many  other  potent 
induences  that  aifect  the  price  of  beef* 

So  in  the  difficult  subjects  which  we  have  been  discussing. 

There  may  be  secret  springs  in  the  human  mechanism  of  which  we  are  all 
wholly  ignorant,  and  we  may  attach  undue  importance  to  many  influences. 
However  this  may  be,  it  seems  to  me  possible  to  imagine  beings  of  a  higher  order 
of  intelligence,  having  perfect  knowledge  of  men  physically,  mentally,  morally 
and  spiritually,  and  capable  of  predicting  all  our  future  surroundings,  and  all  our 
fa  lure  decisions.  Of  course  this  has  nothing  whatever  to  do  with  the  nature  of 
mental  or  spiritual  operations.  We  may  agree  that  they  are  as  unlike  **  merely 
mechanical  *'  operations  as  we  please.  The  infinite  Being,  particularly  if  He  be 
assumed  to  be  a  Creator,  can  trace  out  the  future  of  a  man  with  much  gi eater 
precision  than  a  *•  mere"  manufacturer  can  trace  out  the  future  of  a  watch.  Al- 
though the  latter  may  be  able  to  predict  approximately  what  his  watch  will  do,  if 
fropefht  trtaiidy  he  cannot  know  how  it  will  be  treated-  With  infinitely  greater 
precision  an  infinite  mind  could  trace  out  the  totally  different  class  of  phenomena, 
koowii  as  spiritual  and  mental  operations.  He  would  know  that  at  a  certain  mo- 
menl  some  one  of  us  will  be  surrounded  with  peculiar  dangers  and  temptation ; 
he  would  kno^r  whether  the  man  will  be  able  to  deliver  himself  without  external 
mid,  (from  either  a  human  or  a  superhuman  source)  and  he  would  know  whether 
or  not  this  aid  will  be  given,  and  the  precise  effect  which  it  will  produce.  If 
there  arc  beings  who  knozv  the  future  orbits  of  men,  as  astromomers  know  approx- 
imately the  future  orbits  of  planets,  the  question  at  once  arises,  in  what  sense  are 
men  free  to  decide,  as  distinguished  from  the  freedom  of  a  planet  to  move?  If 
amy  being  knows  absolutely  that  an  event  will  happen,  seeing  clearly  ait  of  the 
acting  causes,  is  there  a  single  possibility  that  it  may  not  happen  ?  Would  not  its 
failttre  to  happen  be  taken  as  proof  positive  that  there  was  no  such  knowledge  as 
tras  assumed  ? 

It  is  of  course  possible  for  me  to  decide  to  do  a  thing,  and  to  decide  not  to 
do  It,  but  it  is  not  possbile  to  do  these  things  simultaneously.  They  must  come 
socces$ivety,  and  each  decision  would  be  determined  by  the  mental  forces  before 
discus^d.  Each  decision  couM  be  predicted*  One  of  these  forces  might 
&oin  a  desire  to  avoid  the  conclusions  which  here  seem  to  force  themselves 
■t»  and  lead  to  an  attempt  to  exert  the  mind  in  a  purely  arbitrary  manner. 


lefore 
arise  ^H 
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This  view  of  the  matter  is  from  the  standpoint  of  perfect  knowledge.      From 
our  standpoint  we  can  only  observe  that  men  differ  from  each  other  in  height,  in 
r  weight,   in  mental  or  physical  strength,  in  moral  worth,  and  ihat  they  appear  to 
^ group  themselves  in  a  definite  way  about  the  average  man. 

If  we  now  attempt  to  grade  men  according  to  the  wisdom  which  they  eihibit 
in  their  choices,  we  should  find  comparatively  few  people  exhibiting  the  highest 
forms  of  wisdom  j  the  representatives  of  extreme  foolishness  would  probably  be 
more  numerous.  Between  these  extremes  we  should  have  all  possible  grades,  in 
rhich  the  mass  of  society  would  be  represented.  It  is  hardly  probable  that  the 
^resulting  curve  would  be  symmetric.  The  greater  chances  would  probably  be  m 
favor  of  foolishness,  corresponding  in  the  drawing  of  balls  from  an  urn,  to  the 
^case  where  the  number  of  white  balls  is  greater  or  less  than  the  number  of  black. 
That  is,  from  the  human  standpoint,  the  wisdom  of  human  choice,  in  the  aggre- 
gate, appears  to  be  a  matter  of  chance,  in  the  same  sense  in  which  it  is  a  matter 
of  chance  where  shots  will  strike  a  target. 

From  the  higher  standpoint  of  perfect  knowledge  no  element  of  chance  can 
enter.  Each  choice,  whether  wise  or  foolish,  whether  the  reasoning  which  has 
led  to  it  be  logical  or  not,  is  determined  by  perfectly  definite  causes,  admitting  of 
precise  mathematical  discussion. 

In  what  way  can  we  then  justify  the  enforcement  of  law  ?  The  stability  of 
society  is  here  involved.  Society  has  the  right  to  protect  itself  against  attack, 
and  the  greatest  good  to  the  greatest  number  demands  that  this  right  be  exercised. 

Some  of  us  act  as  missionaries  in  elevating  the  aims  and  tastes  of  less  fortu- 
nate men,  in  placing  before  them  motives  for  a  better  life,  because^  ail  things  con- 
sidered, we  prefer  to  do  so.  Many  of  us  admire  fine  paintings,  grand  music,  and 
generous,  self-sacrificing  deeds.      This  will  ensure  their  perpetuation. 

Those  who,  as  a  result  of  pre-existing  causes,  find  themselves  in  the  i>ossess- 
ion  of  a  high  appreciation  of  all  that  is  pure  and  noble,  will  strive,  more  or  less 
wisely,  to  surround  others  with  influences  which  will  draw  (or  push)  them  tow*ards 
a  higher  life.  A  being  suflicicntly  wise  and  powerful  might  at  once  solve  our 
problem  by  at  once  removing  all  tendency  to  evil.  Society  must,  however,  settle 
the  matter  by  a  slower  process — the  process  of  education  of  head  and  heart — a 
process  necessarily  slow,  and  accomplished  with  infinite  pain. 

Even  in  so  small  a  matter  as  the  preparation  of  our  food  we  have  reached 
our  present  knowledge  by  painful  degrees.  Our  rules  for  cooking,  yet  imperfect, 
have  been  reached  through  centuries  of  experiment,  and  at  the  expense  of  a  count- 
less  number  of  sour  stomachs  and  aching  heads.  So  it  has  ever  been  in  morals. 
Here  we  are  all  doubtless  blundering  experimenters,  but  we  are  gradually  learning 
that  some  things  are  better  than  others,  and  the  tendency  is,  slowly  but  irresisti- 
bly, toward  a  morality  which  is  not  only  practiced  but  appreciated.  In  the  mean- 
time criminal  law  is  the  rude  and  only  partially  effective  means  for  repressing 
those  evil  spirits,  upon  whom  better  influences  have  not  chanced  to  act  sufiScicntly. 


If  we  add  sulphuric  acid  to  zinc  the  hydrogen  does  not  all  pass  off  at  once; 
the  process  which  follows  requires  time  for  its  completion.  So  it  is  with  the  good 
leaven  in  society.  The  individuals  are  not  all  changed  at  once ;  those  who  chance 
to  be  most  favorably  situated  are  first  changed.  The  whole  process  requires  time, 
and  in  the  meantime,  urged  on  by  our  necessities,  we  have  taken  the  responsibility 
of  hanging  some  individuals,  just  as  we  kill  obnoxious  wolves  and  bears.  So 
that  for  the  present,  notwithstanding  all  our  efforts  to  better  the  condition  of  the 
poor,  a  large  number  of  them  will  never  have  the  opportunity  to  learn  the  instincts 
of  gentlemen,  and  their  senses  will  remain  so  blunted  that  they  will  not  be  able  to 
reali2c»  as  we  can  realize,  the  utter  wretchedness  of  their  situation — a  situation 
imo  which  t^ey  arc  born,  and  from  which,  experience  shows»  the  greater  part  of 
them  cannot  escape,  even  when  they  chance  to  possess  the  desire  to  escape.  The 
misery  of  their  condition  is  made  yet  deeper  by  the  successful  struggles  of  stronger  '^ 
and  better  men  after  their  ideals  of  happiness.  ^^k 

It  is  difficult  to  see  how  an  all-wise  and  an  all-powerful  Creator  could  have 
been  the  author  of  so  much  misery.  But  the  other  hypothesis  that  there  has 
been  no  creation,  that  the  universe  is  but  the  sporting-ground  of  irresponsible 
force,  and  that  finite  intelligence  has  been  self-evolved  from  inanimatt^  matter, 
seems  equally  incredible.  In  whatever  way  we  view  the  matter  this  difficulty 
seems  to  me  logically  insurmountable,  and  I  do  not  wonder  that  in  the  great  poem 
of  Milton,  he  describes  the  fallen  spirits  as  deeply  engaged  in  a  hopeless  contro- 
versy upon 

"  Tixed  fate,  free- wit)  foreknowledge  absolute,  d 

[And  fouad  no  end,  i.ii  wanUerins  mates  loKt/'  ' 

L  — BookU.    {?W»661.» 

f  Happily  for  the  business  of  Ufe  the  irrepressible  love  and  admiration  of 
humanity  for  the  pure  and  good  saves  rational  men  from  practical  error,  or  from 
rebelling  against  the  eternal  law,  in  which  science  and  faith  agref!  that  although 
bmc  and  chance  happen  to  all,  yet  that  whatsoever  a  man  soweth  that  shall  he 
also  reap;  and  in  this  fact  that  we  believe  that  we  shall  be  held  responsible,  the 
feeling  of  responsibihty  appears  to  find,  at  once,  its  explanation  and  its  justification. 
■  An  insect  which  produces  a  species  of  India  rubber  has  been  recently  dis- 
covered in  the  district  of  Yucatan,  Central  America,  by  an  American  explorer. 
It  is  called  ftttn^  and  belongs  to  the  Coccus  family ;  feeds  on  the  mango  tree, 
and  swarms  in  these  regions.  It  is  of  considerable  size,  yellowish  brown  in 
color,  and  emits  a  peculiar  oily  odor.  The  body  of  the  insect  contains  a  large 
proportion  of  grease  which  is  highly  prized  by  the  natives  for  applying  to  the 
skin,  on  account  of  its  medicinal  properties.  When  exposed  to  a  great  heat  the 
tighter  oils  of  the  grease  volatilize,  leaving  a  tough  wax,  which  resembles  shellac, 
and  may  be  used  for  making  varnish  or  lacquer.  When  burned,  this  wax,  it  is 
said,  produces  a  thick  semi-fluid  mass,  like  a  solution  of  India  rubber. 


THE  TORNADOES  OF  APRIL  i8,   1880. 
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Again  the  state  of  Missouri  has  lieen  visited  by  a  devastating  tornado,  which 
occurred  April  i8th,  and  again  the  phenomena  and  calamities  of  St,  Charles  in 
1877  and  Richmond  in  1878  have  been  repeated  We  observe  sudden  high  tem- 
perature and  low  barometer,  intense  electrical  activity  and  displays  of  enormous 
atmospheric  force,  with  heavy  loss  of  life  and  destruction  of  property.  The 
aerial  disturbance  seems  to  •have  been  very  general  over  the  western  portion  of 
the  continent,  from  the  Ohio  valley  to  the  Pacific  coast  and  from  the  Lakes  to 
the  Gulf,  but,  so  far  as  can  be  now  ascertained,  the  most  direct  and  well-marked 
line  of  destructive  force  extended  from  the  Indian  Territory^  near  the  Arkansas 
River»  northeastwardly,  by  way  of  Fort  Smith  and  Fayetteville»  Arkansas, 
Springfield^  Marshfield,  Russellville,  Jeflerson  City,  New  Bloomlield,  and  Fulton, 
Mo,,  toward  and  to  JacksonviHe,  Ills.  Whether  the  other  disturbances  were  from 
independent  causes,  or  were  offshoots  of  the  same  storm,  is  uncertain. 

Besides  the  destruction  of  property  and  loss  of  hundreds  of  lives  on  this  line 
at  Marshfield,  which  is  the  county  seat  of  Webster  county,  215  miles  southwest  of 
St.  Louis,  on  a  plateau  of  the  Ozark  Mountains,  though  not  particularly  exposed  by 
its  elevation,  great  damage  was  done  at  Fayetteville,  Arkansas,  {though  by  an 
error,  probably,  the  tornado  is  reported  to  have  struck  Marshfield  and  other 
points  north  and  east  of  it  several  hours  before  it  reached  Fayetteville) ;  also  at 
Oak  Bower,  Ark.,  near  the  line  between  Arkansas  and  the  Indian  Territory,  New 
Bloomfield,  etc,  alt  of  which  has  been  fully  detailed  by  the  daily  papers. 

On  the  same  day,  but  in  the  morning,  a  fierce  storm  was  raging  in  Kansas, 
the  velocity  of  the  wind  at  Lawrence  reaching  80  miles  an  hour,  the  greatest  ever 
recorded  there.  At  Leavenworth  the  U.  S.  signal  officer  recorded  60  miles  an 
hour,  while  at  all  neighboring  points  the  fury  of  the  storm  was  almost  unprece- 
dented. The  barometer  at  the  U.  S.  signal  station  at  Leavenworth  marked  the 
greatest  depression  ever  noted  there,  viz.:  29.04,  corrected  to  sea  level.  The 
amount  of  sht:et  or  ''heat'*  lightning  was  so  great  in  the  western  sky  that  many 
of  the  people  of  Leavenworth  thought  thitt  Lawrence  was  on  fire. 

At  this  city  the  storm  of  Sunday  morning  was  light  compared  with  that  of  the 
evening,  though  throughout  the  whole  day  there  was  an  alternation  of  wind,  hail 
and  rain  storms,  culminating  in  a  gale  at  night  whi<:h  did  some  damage  to  roofs 

fences.  The  maximum  temperature  was  8a^  and  the  minimum  depression  of 
barometer  29.20. 


THE  TORNADOES  OF  APRIL  iS,  iSSo. 

It  is  almost  impossible  to  indicate  the  paths  of  these  storms  from  the  data  at 
hand,  but  the  Signal  service  charts  and  reports,  when  fully  made  up,  will  doubtless 
give  to  the  meteorologists  some  very  remarkable  information  and  suggestions. 

The  early  appearance  of  tornadoes  this  year  in  this  latitude  seems  to  be 
exceptional.  The  equatorial  wave  of  high  temperature  appears  to  have  drawn 
them  forward  nearly  a  month*  Tornadoes  will  occur  whenever  the  conditions 
arc  supplied,  and  will  of  course  appear  earlier  with  premature  heat. 

I  wish  simply  to  call  attention  to  the  fact  that  the  Marshlield  tornado  con- 
forcDS  as  far  as  known  to  the  physical  laws  as  explained  by  the  thermal  theory. 
Prof.  Tice»  >vho  holds  to  another  theory,  in  his  report  of  the  tornado,  says: 

**  Everywhere  along  the  track  of  the  tornado  there  is  evidence  of  a  wave  of 
water  (iowiog  to  the  rear  of  the  cloud  spots.  At  some  places  there  are  only  famt 
traces  of  such  a  wave ;  at  others  the  debris  is  carried  up  and  over  obstructions 
of  from  two  to  three  leet  high.  These  waves  or  currents  flowed  in  greatest  volume 
up  hill  There  are  places  where  the  entire  top  soil  is  washed  away  by  the  cur- 
rents. Fibrous  roots  and  tufts  of  grass  show  their  direction  to  have  been  up  hill, 
and  what  is  significant,  from  all  points  of  the  compass  to  the  top  of  the  hill  where 
the  tornado  was  raging  at  the  time  and  expending  its  force.  No  trace  can  be 
found  at  any  point  where  they  flowed  down  hilL  Many  level  places  are  swept 
dc*in  of  soil.  Leaves,  grass  and  debris  of  the  wrecked  buildings,  fragments  of 
plants  carried  along  by  the  current  and  left  in  its  track  had  arranged  themselves 
longitudinally  to  the  current.'' 

l*his  reported  wave  is  evidently  only  the  great  condensation  of  vapor  rushing 
from  all  directions  into  the  core  of  the  tornado. 

Colonel  R.  1:  Van  Horn,  in  discussing  the  fact  that  tornadoes  follow  the 
tsotbermals.  says  r 

♦*  The  cause  is  the  meeting  of  two  waves  of  air  at  different  temperatures,  and 
where  should  that  meeting  be  more  marked  or  the  effects  produced  of  as  great 
tittefisity«  as  on  the  line  that  marks  the  mean  between  the  two  conditions?  If 
there  is  a  general  law  that  governs  in  their  origin  and  formation,  there  must  be 
one  that  controls  in  their  movements.  And  we  have  traced  enough  of  them  on 
the  isothermal  maps  to  be  satisfied  of  the  fact  that  their  movement  does  corre- 
spond to  these  lin^s  of  mean  temperature.'' 

If  tornadoes  follow  the  lines  of  mean  temperature  must  there  not  be  some  vital 
relation  between  them  and  heat  ?  This  is  what  is  claimed  by  the  thermal  theory. 
Electricity  seems  inadequate  as  the  cause  of  the  tornado  or  for  the  produc- 
tion of  the  fundamental  movements.  Why  does  electricity  revolve  the  tornado 
north  of  the  equator  in  the  direction  contrary  to  the  hands  of  a  watch,  and  south 
of  the  equator  in  an  opposite  direction  ?  Why  does  electricity  cause  tornadoes 
to  move  along  the  lines  of  the  isothermals  nonheasterly  ?  Why  do  not  some 
them,  even  if  only  for  variety,  move  in  an  opposite  direction  ?  True,  light 
itances  under  a  charged  receiver  w411  be  attracted  toward  it  to  restore  the 
equilibrium.     But  will  electricity,  as  in  a  tornado  in  Georgia,  carry  up  a  tree. 
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sixty  feet  in  length  and  two  and  a  half  feet  in  diameter,  half  a  mile  high,  and 
then  fling  it  out  of  the  tornado  to  come  crashing  to  the  earth  ?  Why  did  the  tree 
ascend  in  a  spiral  path  ?  And  in  the  Caroanche  tornado  of  iS6o,  why  did  a  man, 
and  two  horses  in  a  reversed  position »  sail  around  on  the  opposite  sides  of  a  cir- 
cle? Can  electricity  under  its  known  laws  produce  such  results?  Possibly  some 
one  may  yet  discover  a  spiral  kind  of  electricity,  and  show  that  zigzag  lightning 
is  only  the  transverse  section  of  spiral  electricity  blazoned  on  the  sky. 

Forests  present  the  most  efficient  safeguards  against  tornadoes.  As  long  as 
cyclones  can  sweep  unobstructed  over  our  prairies  we  shall  see  the  sudden 
destruction  of  villages  and  cities  and  the  terrible  loss  of  life  and  property.  But 
forest  countries  present  such  obstacles  to  the  translation  of  tornadoes  on  the  sur- 
face that  when  one  touches  the  earth  it  is  soon  driven  into  the  upper  air  where  it 
passes  off  comparatively  harmless.  Tornadoes  are  one  of  Nature*s  voices  telling 
us  in  unmistakable  tones  to  plant  forests.  Indeed  abundant  forests  would  f?ee  us 
from  destructive  winds,  drouth  and  locusts,  our  three  most  serious  physical  evils. 
With  abundant  forests,  inhabited  by  an  enlightened  people  observing  the  moral 
law,  our  prairie  world  would  become  almost  a  paradise. 


SCIENTIFIC  MISCELLANY. 


A  NATURALISTS  RAMBLES  ABOUT  KANSAS  CITY. 

NO,  L 


WiNL    H*    R.    LYKINS. 

For  the  lover  of  Nature  in  all  her  forms  there  are  few  better  localities  for  a 
ramble  than  the  hills  around  our  city.  The  botanist,  the  entomologist  and  the 
geologist  can  here  find  much  to  interest  them,  and  add  many  good  and  not  a  few 
rare  specimens  to  their  several  collections.  And  for  the  fortunate  possessor  of  a 
good  microscope  there  is  a  never-ending  fund  of  instruction  and  amusement  in  the 
thousand  forms  of  fresh  water  infusoria  inhabiting  the  many  mossy  springs  oozing 
out  on  the  hill-sides.  The  Diatomacije  are  especially  abundant,  encrusting  the 
rocks  with  their  peculiar  brown  hue  in  places  where  the  water  streams  over  the 
cliffs.  As  we  stand  upon  the  top  of  the  bluff  fronting  westward  and  look  down 
at  our  feet  we  find  the  rocks  strewn  with  fossil  shells;  and  w^e  can  easily  imagine 
the  time  when  this  was  a  wave  washed  sbore  and  the  vast  expanse  spread  out 
before  us  w*as  a  region  of  shallow  seas  dotted  with  reefs  and  islets;  once  the 
homes  of  myriads  of  Mollusca,  from  the  tiny  Cytherc^  no  bigger  than  a  pin*s 
head,  to  the  great  coiled  and  chambered  shell  of  the  Nautilus,  thirty  inches  in 
diameter,  whose  fossilized  remains  go  to  make  up  these  rocks.  In  these  waters 
•J  roamed  a  great  shark,  the  Petalodus  dtstructor^  doubtless  the  terror  of  these 
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whose  sharp  triangular  teeth  we  occasionally  find  here,  being  all  that  is  left 
of  their  cartilaginous  bodies. 

Descending  the  hill,  we  come  to  the  base  of  a  cliff  thirty  feet  in  height  The 
rock  is  solid  and  close-grained,  barren  of  fossils  except  here  and  there  a  crinoid 
stem  or  stray  shell  of  an  Athyris^  showing  that  it  was  formed  in  a  stilly  quiet  sea 
too  deep  for  animal  life,  and  we  pause  to  think  how  many  thousands  of  years 
took  to  form  this  one  bed,  if  it  is  true,  as  geologists  suppose,  that  these  rocli 
were  formed  by  the  slow  deposition  of  sediment  washed  from  thtf  ancient  shores^ 
settling  down  at  the  rate  of  a  few  inches  in  a  century.  Yet  this  one  bed  is  no 
more  in  the  cafboniferous  formation  alone  than  a  single  leaf  in  Webster's  Great  ^ 
Unabridged,  compared  with  the  whole  volume*  This  cliff  rests  upon  another  bed*^! 
of  limestone  formed  under  different  conditions.  It  is  an  impure  shaly  limestone,  " 
bedded  in  irregular  wave  like  layers,  showing  that  it  was  deposited  in  a  shallow,  j 
muddy  sea  under  the  influence  of  a  strong  current,  U  has  but  few  fossils  except  j 
in  the  upper  part,  where  there  are  many  of  the  lace-like  skeletons  of  a  species  of 
coral  {FenatfUa).  And  so  each  stratum  of  rock  or  shale  tells  its  own  history  to 
the  experienced  eye  of  the  geologist  as  he  passes  along. 

Next  below  this  is  a  bed  of  shale  about  fifteen  feet  in  thickness.  It  is  entirely 
destitute  of  fossils  except  a  thin  seam  about  two  inches  in  thickness  near  the  cen- 
to-, which  is  one  mass  of  the  stems  and  plates  of  crinoids  (stone  lilies)  and  other 
Jos^ils  peculiar  to  the  carboniferous.  Here,  under  favorable  conditions^  ananiraaV 
life  suddenly  sprang  into  existence,  grew  and  flourished  for  a  while,  and  as  sudden- 
ly perished.  This  place  has  yielded  many  beautiful  fossils  to  the  collector,  crimids^ 
Edm&ndia^  Emmphalos,  Hfmipromles,  Belkrophon  percarinata^  &c.,  all  in  a  fine 
ttate  of  preservation.  Here  was  found  an  almost  perfect  specimen  of  the  head  of 
Zeacrimus  Mucrospinus^  a  crinoid,  and  the  only  perfect  one  ever  found  anywhere, 
so  far  as  we  know.  In  a  little  pool  of  water  at  the  bottom  of  this  bed  of  shale  we 
found  our  first  Eotiftr  Vulgarii,  or  wheel  animalcule,  after  having  long  sought  for 
It  to  vain  in  other  localities.  Marvelous  tales  have  been  told  of  the  tenacity  of 
life  in  this  little  animal,  especially  by  the  Abbe  Fonlana,  who  wrote  a  celebrated 
work  on  the  Poison  of  the  Viper.  It  was  claimed  that  it  could  be  boiled,  baked 
and  dried  for  an  indefinite  time,  and  then  resuscitated  with  a  drop  of  water.  The 
savants  tought  long  and  bitterly  with  their  accustomed  acrimony  and  tenacity 
over  this  question,  and  finally  left  off  where  they  began,  neither  side  being  con- 
vinced. All  that  we  ever  found  perished  on  the  slide  as  suddenly  as  any  of  their 
species,  when  deprived  of  moisture.  They  are,  however,  a  most  beautiful  and 
wonderful  object  under  the  microscope  at  all  times,  and  well  worth  the  trouble  it 
sometimes  take**  to  find  them.  Their  brilliant  and  crystalline  structure  allows  the 
inspection  of  their  inner  formation,  and  they  will  kindly  feed  on  indigo,  vermilion 
or  any  other  coloring  matter  and  make  curious  and  interesting  spectacles  of  them- 
selves. Often  they  can  be  found  in  almost  any  puddle  of  water,  and  again  we 
may  hunt  a  whole  season  for  them  and  not  find  one— at  least  such  has  been  our 
experience. 


A  little  farther  down  we  come  upon  a  dump  of  Asdepia  tuberasa,  their  scarlet 
blossoms  blazing  like  torches  set  upon  the  hill-side.  The  root  of  this  plant  is  much 
sought  after  by  old-fashioned  country  doctors,  who  consider  it  a  ** powerful  rem- 
edy" for  coughs,  colds  and  diseases  of  the  lungs.  It  has  many  common  names, 
such  as  Canada  root,  white  root,  pleurisy  root,  &c.  It  is  naturally  ao  inhabitant 
of  the  prairies,  but  is  often  found  growing  in  the  woods,  the  only  difference  being  in 
the  stalks,  which  here  rise  more  tall  and  slender  owing  to  the  more  confined  space 
in  which  they  grow.  The  root  is  essentially  the  same.  Many  plants  which  grow 
almost  exclusively  on  the  prairies  are  found  in  the  open  places  on  the  west  side  of 
these  hills,  such  as  the  prairie  sunflower  and  compass  plant.  The  seeds,  no  doubt, 
having  been  brought  by  the  prevailing  west  winds,  lodge  here  and  flourish,  con- 
tented exiles  from  their  native  homes.  There  1s  often  an  interesting  mixture  of 
wild  and  cultivated  plants,  the  latter  being  probably  from  stray  seed  from  the  old 
gardens  of  the  early  French  settlers. 

At  the  foot  of  a  little  ledge  of  rocks  we  find  a  pile  of  the  dismembered  limbs 
of  the  red-legged  grasshopper  (that  bandit  from  Colorado,  famous  for  its  ravages 
in  Kansas),  which  looks  curiously  like  the  remains  of  a  miniature  cannibal  feast. 
We  have  not  far  to  go  to  find  the  Ogre ;  he  is  at  home  in  his  cave,  or  crevice  in 
the  rock,  a  great  bloated,  black  spider,  so  gorged  with  the  juices  of  his  victims 
that  he  can  scarcely  move,  and  we  easily  transfer  hira  to  a  bottle  and  send  him 
on  a  long  journey  to  a  scientific  gentleman  in  Massachusetts.  These  warm,  sunny 
slopes  are  favorite  places  for  spiders,  and  collectors  of  the  arachnidae  can  find 
many  different  species.  There  is  also  found  here  a  most  gorgeous  beetle,  whose 
name  we  do  not  know.  It  is  about  half  an  inch  in  length,  of  a  slender  shape, 
beautifully  striped  in  green  and  gold,  with  purple  legs.  It  is  not  plentiful,  but 
can  occasionally  be  found  in  bare  sandy  places,  running  about  in  the  warm  sun- 
shine. 

One  of  the  most  interesting  stratum  of  rocks  in  our  hills  is  the  Oolite,  a 
granular  limestone  formed  of  small  round  grains,  having  the  appearance  of  petri- 
fied fish  roe,  and  lakes  its  name  from  Don,  a  Greek  word  for  egg.  It  is  a  fine 
building  stone,  easily  dressed,  and  was  much  used  in  early  times  in  our  city.  In 
places  it  yields  beautiful  fossils,  especially  a  large  FUurotomaria,  a  coiled  conical 
shell  Its  striated  surface,  of  a  rich  chestnut  brown,  having  the  appearance  of 
being  newly  varnished,  will  vie  in  beauty  with  many  a  recent  shell  fresh  from  the 
sea-shore,  and  make  a  collector's  eyes  turn  green  with  envy.  The  fish  remains 
found  in  our  rocks  are  principally  teeth,  of  many  species,  in  excellent  condition. 
The  bed,  however,  which  has  afforded  the  greatest  variety  of  fossils  to  our  col  - 
lectors  is  found  at  the  extreme  foot  of  the  hills.  Its  upper  part  is  a  layer  of  shale, 
passing  into  a  black,  flinty  slone,  which  rests  upon  a  fine-grained,  dark  gray  lime- 
stone. In  many  places  this  layer  of  shale  is  one  mass  of  fern-leaves,  of  several 
species,  but  principally  a  species  of  Pecoftens,  In  other  places  ihe  jointed  stems  of 
an  aquatic  plant  of  the  rush  family,  takes  the  place  of  the  ferns,  A  curious  and 
interesting  object  is  the  fossil  shells  of  several  species  of  animals,  which  lived  on 


waier  plants,  still  adhering  to  the  stems.  Thfs  bed  from  top  to  bottom  is 
le  richest  field  for  the  collector,  and  has  furnished  our  cabinets  with  many  splen- 
[4id  specimens  of  Nauiilus^  O^thoceras^  GoniaiiUs^  Euomphaios^  Alhrisma^  Pinna^ 
PhUlipna — in  fact,  nearly  everything  that  is  usually  found  in  the  Upper  Carbonif- 
erous of  Missouri.  It  is  particularly  rich  in  Nautili,  and  some  of  the  cabinets  in 
our  city  contain  magnificent  specimens  of  a  half  a  dozen  diflTerent  varieties,  some 
not  described  or  figured  by  any  of  our  Paleontologists.  In  the  different  coUeciions 
made  in  this  city  are  to  be  found  many  fossils  from  our  hills  not  named  or  de- 
scribed in  any  of  the  State  Reports  or  books  on  this  subject,  and  we  believe  it 
would  well  repay  some  good  Paleontologist,  like  the  late  Prof.  Meek,  to  visit  this 
I  city  and  examine  the  fossils  of  this  locality. 

We  have  arrived  at  the  foot  of  the  hill,  but  have  glanced  at  ouly  a  few  of  the 

many  objects  of  interest  to  be  found  as  we  strayed  along.     But,  alas,  these  pleas- 

jaot  **iamWes"  are  fast  disappearing  under  the  **  building  hand  of  man."     Soon 

[stately  piles  of  brick  and  marble  and  busy  streets  will  cover  the  places  where  we 

I  once  held  plea&ant  converse  with  nature,  studied  the  pages  of  her  book  and  pried 

[mlo  her  secrets,  and  those  who  have  a  love  for  such  things  should  improve  the 

;  opportunity  to  enjoy  that  most  healthful  and  instructive  of  recreations— a 

fon  the  hills. 

{^Tobi  CoHtinutd,) 
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THE  CURIOUS  INFLUENCE  OF  ELECTRIC  LIGHT  UPON 

VEGETATION. 

At  the  meeting  of  the  Royal  Society  last  evening  (March  4th)  Dr.  C.  W.  Sic- 
imeos,  F-  R,  S.,  gave  a  detailed  description  of  some  experiments  upon  the  above 
1  sobjcct  which  have  been  conducted  during  the  last  two  months  at  his  house  at 
I  Sherwood,  and  exhibited  specimens.  The  method' pursued  was  to  plant  quick- 
igrowtng  seeds  and  plants,  such  as  mustard,  carrots,  swedes,  beans,  cucumbers, 
mod  melons,  in  pots,  and  these  pots  were  divided  into  four  groups,  one  of  which 
was  kepi  entirely  in  the  dark,  one  was  exposed  lo  the  electric  light  only,  one  to 
tbc  infiuence  of  daylight  only,  and  one  to  daylight  and  electric  light  in  succession. 
The  ekctric  light  was  applied  for  six  hours  each  evening — from  5  to  11 — ^and  the 
plants  were  then  left  in  darkness  during  the  remainder  of  the  night.  The  genera' 
reisult  was  that  the  plants  kept  entirely  in  the  dark  soon  died ;  those  exposed  to 
ekctric  light  only  or  to  daylight  only  throve  about  equally;  and  those  exposed  to 
both  day  and  electric  light  throve  far  better  than  either,  the  specimens  of  mustard 
and  of  carrots  exhibited  to  the  society  showing  this  difference  in  a  very  remarka- 
ble way. 

Dr.  Siemens  only  considers  himself  as  yet  on  the  threshold  of  the  investiga- 
tion, but  thinks  the  experiments  already  made  are  sufficient  to  justify  the  following 
.coodtisians  :    1.    That  electric  light  is  efficacious  in  producing  chlorophyl  in  the 
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leaves  of  planis  and  in  promoting  growth.  2.  That  an  electric  center  of  light 
equal  to  1,400  candles  placed  at  a  distance  of  two  meters  from  growing  plants 
appeared  to  be  equal  in  effect  to  average  dayhght  at  this  season  of  the  year;  but 
that  more  economical  effects  can  be  obtained  by  more  powerful  light  centers.  5. 
That  the  carbonic  acid  and  nitrogenous  compounds  generated  in  diminutive  quan* 
titles  in  the  electric  arc  produce  no  sensible  deleterious  effects  upon  plants  inclosed 
in  the  same  space.  4.  That  plants  do  not  appear  to  require  a  period  of  rest  dur- 
ing the  twenty-four  hours  of  the  dav,  but  make  increased  and  vigorous  progress  if 
subjected  during  daytime  to  sunlight  and  during  the  night  to  electric  light.  5. 
That  the  radiation  of  heat  from  powerful  electric  arcs  can  be  made  available  to 
counteract  the  effect  of  night  frost,  and  is  likely  to  promote  the  setting  and  ripen- 
ing of  fruit  in  the  open  air.  6.  That  while  under  the  influence  of  electric  light 
plants  can  sustain  increased  stove  heat  without  collap^iing  a  circumstance  favora- 
ble to  forcing  by  electric  light.  7,  That  the  expense  of  electric  horticulture 
depends  mainly  upon  the  cost  of  mechanical  energy,  and  is  very  moderate  where 
natural  sources  of  such  energy,  such  as  waterfalls,  can  be  made  available. 

Before  concluding  his  observations,  Dr.  Siemens  placed  a  pot  of  budding 
tulips  in  the  full  brightness  of  an  electric  lamp  in  the  meeting-room,  and  in  abou* 
forty  minutes  the  buds  had  expanded  into  full  bloom. 


THE  SECOND  HOWGATE  EXPEDinON. 

Captain  Howgate*s  bill  having  passed  the  House,  active  preparations  are  being 
m^ide  tor  the  start  of  the  expedition,  which  is  fixed  for  the  15th  of  May.  The 
Gulnare,  a  steamer  of  about  200  tons,  is  lying  at  Alexandria,  Va.,  being  strength- 
ened and  thoroughly  refitted  for  the  voyage  under  the  experienced  direction  of 
Captain  Chester.  It  is  expected  that  the  vessel  will  be  ready  in  a  fortnight  She 
will  start  from  Washington^  fully  manned  and  equipped,  with  two  years*  supplies. 
The  members  of  the  expedition  number  about  |wenty-five,  including  a  corps  of 
scientific  observers.  Touching  at  various  points  on  the  coasts  of  Labrador  and 
Greenland,  the  expedition  will  proceed  to  the  west  coast  of  Smithes  Sound  at  lati- 
tude 8r  degrees  and  40  minutes,  where  the  first  permanent  depot  will  be  made. 
Landing  the  men  and  supplies,  the  vessel  will  return  in  the  fall^  The  general 
features  of  Captain  Howgate's  plan  of  operations  are  too  well  known  to  require 
explanation.  He  proposes  to  reach  the  Pole,  if  possible,  by  a  system  of  slow  but 
continuous  advances,  made  during  several  successive  seasons,  pushing  his  camps 
farther  and  farther  northward  as  rapidly  as  may  be  found  practicable,  establi&hmg 
a  secure  basis  of  supplies  and  replacing  men,  who  may  become  disabled  or  dis- 
heartened^  with  fresh  recruits  each  year.  Though  this  necessarily  involves  a  Urge 
outlay  of  means  and  may  perhaps  cost  some  sacrifice  of  life,  it  will  prove  in  the 
event  of  success  the  least  expensive  and  most  humane  method  of  accomplishing 
the  restdt.     To  lay  siege  to  the  desired  goal  in  this  systematic  and  persistent  man* 
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is  lo  pul  a  stop  to  the  destiUory  and  ineffectual  attempts  thus  far  made  by  the 

nations  which  have  so  earnestly  striven  to  carry  off  the  prize.    The  Captain 

ids  no  diMculty  in  securing  meo  to  undertake  the  enterprise ;   his  funds  are 

tle^  and  he  is  sanguine  of  the  success  which  he  certainly  deserves  after  so 

ly  years  of  constant  effort. 

The  Hon.  J*  R,  McPherson,  chairman  of  the  Senate  Committee  on  Naval 

.  and  Hon,  W.  C,  Whitthorne,  chairman  of  the  House  Committee  on  Naval 

irs  axe  entitled  to  the  thanks  of  all  friends  of  science  and  exploration  through- 

at  the  world  for  their  persistent  and  successful  advocacy  of  this  measure. — [Ep, 


WATER-SPOUTS  OFF  KAUAI. 

londay,  the  9th  of  March,  there  was  a  fine  exhibition  of  water-spouts 

istcrn  coast  of  Kauai.     When  first  seen  just  after  light  in  the  morning 

there  were  two  in  company.     They  were  tall,  straight  and  symmetrical,  and  as 

alike  as  two  peas,  extending  like  pillars  from   the  ocean   to  the  sharply-defined 

lnwer  edge  of  a  black  cloud,  from  which  was  precipitated  at  quite  a  distance  in 

the  rear  of  the  water-spouts  a  heavy  shower  of  rain.     To  the  rear  again  of  the 

shower  there  was  at  frequent  intervals  seen  the  quick  flash  of  electricity  as  it 

.leaped  from  the  cloud  to  the  briny  abyss.     TTie   whole   procession   was  passing 

KmajesticaJly  toward  the  south,  some  ten  miles  out  to  sea,  in  a  direction  nearly 

Kiaratlel  with  the  coast.     One  peculiarity  which  added  to  the  interest  of  the  spec- 

Kacle  was  the  slow  revolution  of  one  of  the  water-spouts  around  its  mate,  describ- 

~lng  ao  orbit  perhaps  two  thousand  feet,  or  even  more,  in  diameter.     After  a  time 

L  ibe  two  watcr-spouts  faded  away  and  disappeared,  and  presently  after  a  lapse  of 

Bteireral  minutes  a  third  one  was  seen  to  be  forming.     The  whirling  base  of  mist 

€m  the  sea  and  a  descending  cone  of  cloud  appeared  simultaneously,  and  soon 

became  cimnected  and  developed  into  a  perfect  column. ^ — Hawaiian  Gazfiie. 


I 


MOSAICULTURE, 
M*  Chretian  (writes  our  Lyons  contemporary)  has  this  year  given  us  in  the 
Pare  de  la  Tete  d'Or,  some  pretty  examples  of  what  he  terms  **  mosaiculture/'  in 
I  the  ihape  of  beds  containing    mottoes  and  devices  set  out  with  colored  foliage 
Iptants.     Our  Scottish  neighbors  seem  to  have  carried  the  idea  farther,  with  an  eye 
to  business  as  well  as  ornament.     On  a  hillside  not  far  from  Glasgow  may  be  read 
Ithe  words  Glasg&w  Nm^s  in   gigantic   letters,    each  forty   feet  long  and  six  feet 
formed  of  colored  foliage  plants.     This  inscription  occupies  a  length  of  one 
^uiKlred  y^ards*  and  covers  a  space  just  1,450  times  the  size  of  the  Journal  it  ad- 
lirertises* — Garden, 
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SKETCH  OF  THE  LIF&  OF  PROF.  W.  K.   KEDZIE. 

Prof,  William  K,  Kedzie,  who  was  known  lo  many  of  our  readers  as  former 
Professor  of  Chemistry  at  the  Kansas  Agricultural  College,  and  who  will  bt  re 
membered  by  hundreds  of  the  citizens  of  this  city  as  having  delivered  a  meinora' 
ble  address  at  the  Commencement  Exercises  of  the  Kansas  City  College  of  Physi' 
cians  and  Surgeons  in  1877,  died  at  Lansing,  Michigan^  of  typhoid  fever,  on  the 
14th  of  April.  He  was  skilled  in  his  profession,  an  excellent  teacher,  a  ready  and 
perspicuous  writer,  and  a  fluent  and  attractive  pubhc  speaker.  In  addition  to 
these  qualifications,  few  men  possessed  finer  social  qualities.  We  condense  the 
following  items  from  the  Indusirialisi : 

He  was  born  at  Kalama^oo,  Michigan,  July  5lh,  1851.  He  graduated  from 
the  Michigan  State  Agricultural  College  at  the  age  of  19,  and  at  once  entered 
upon  his  duties  as  assistant  to  his  father,  the  esteemed  Professor  of  Chemistry  it» 
the  same  Institution,  The  two  winters  succeeding  his  graduation  were  spent  at 
Yale  College,,  tn  study,  under  Profs.  Johnson  and  Brush,  who  testified  to  his  great 
skill  in  manipulation  and  proficiency  in  his  favorite  branch — ^chemistry. 

In  the  summer  of  1873,  Prof.  Kedzie  received  a  call  to  the  chair  of  Chemis- 
try and  Physics,  in  the  Kansas  State  Agricultural  College.  Commencing  with 
an  almost  entire  absence  of  the  most  ordinary  essentials  in  imparting  chemical 
knowledge — without  a  course  of  study,  without  a  lecture-room,  and  without  stxi 
dents  even— he  succeeded  within  three  years  in  making  chemistry  the  most 
attractive  study  taught  in  the  Institution,  and  his  department,  in  point  of  equip- 
ment  and  laboratory  conveniences,  superior  to  anything  of  the  kind  in  the  West. 

In  January,  1874,  Professor  Kedzie  was  elected  chemist  to  the  State  Board 
of  Agriculture,  and  at  once  he  commenced  and  carried  through  a  vast  amount  of 
work  in  the  line  of  chemical  analysis.  All  the  principal  sorts  of  Kansas  soUs^ 
minerals,  grains,  and  even  fungi»  were  subjected  by  him  to  rigid  chemical  exami- 
nation, and  the  results  have  been  accounted  among  the  most  valuable  in  tlie 
records  of  our  State  B  ard. 

In  the  summer  of  1875,  the  Professor  spent  four  months  in  Europe,  during 
which  time  he  made  a  careful  examination  of  the  principal  laboratories  of  the 
Continent  and  England.  The  ideas  there  obtained  he  was  enabled,  the  following 
year,  to  embody  in  the  magnificent  laboratory  of  the  Kansas  Agricultural  College. 
In  July,  1876,  he  was  united  in  marriage  to  Miss  Elk  Gale,  of  Manhattan,  who 
is  left  with  two  small  children  to  mourn  his  loss.  In  1878  he  received  an  urgent 
call  to  the  chair  of  Chemistry  and  Physiology,  in  Oberlin,  Ohio,  of  which  his 
uncle  was  president,  which  he  finally  accepted,  and  entered  upon  the  duties  of 
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new  position  at  the  beginning  of  the  college   year.      His  success   in    that 
itution  was  fully  commensurate  with  his  ability,  and  the  assiduity  with  which 
ursued  his  studies  doubtless  led  to  the  disease  of  whch  he  died. 
Major  Hudson,  editor  of  the  Capital,  says  of  him: 

No  young  man  ever  came  to  Kansas  who  made  more  or  w^armer  friends  than 
'.  Kedzie.  Old  and  young  prized  his  friendship,  and  admired  his  brilliant 
oiarly  attainments.  It  was  our  privilege  to  know  him  well  and  to  honor  his 
ny  manly  traits  of  character.  He  was  a  pure,  honorable  man  in  his  daily 
k,  not  offensively  prudish,  but  one  of  the  cleanest  minded  men  we  have  ever 
>wn.  His  idea  of  honor  w^as  chivalric,  and  his  decease  is  a  loss  not  only  to  his 
ivc  state  of  Michigan,  and  to  his  many  friends  in  other  states,  but  to  science. 
The  Lansing  (Michigan)  Republican  speaks  thus  of  him  : 
••During  his  whole  life  Prof.  Redzie  has  been  an  untiring  w*orker,and  although 
enjoying  good  health,  has  accomplished  very  much.  Even  before  he  gradu. 
d,  he  made  a  fine  collection  of  birds  and  birds'  eggs  which  he  donated  to  the 
lege  museum.  He  was  the  principal  originator  of  the  Natural  History  Society 
the  Michigan  Agriculturid  College  and  has  done  much  to  make  the  Society 
iperoos." 
His  loss  is  a  calamity  not  only  to  his  friends,  but  to  his  Alma  Mater  and  to 
college  with  which  he  was  connected.  His  chief  published  writings,  so  far  as 
c^jui  ascertain,  were  a  work  on  the  Geology  of  Kansas,  and  a  number  of  Scien- 
;  articles  contributed  to  the  Kansas  Academy  of  Science  and  preserved  in  its 
tial  reports. 

His  character  was  most  exemplary  in  every  respect,  and  his  life  one  to  be 
lulated  by  all  young  men. 


BOOK  NOTICES. 


SIGHT— Good  and  Bad.     By  Robert  Brudenell  Carter,  F.R.C.S.     PhiladeL 
phia,  iSflo;  Presley  Blakiston;  $1,50. 

THb  b  a  comprehensive  popular  treatise  on  the  exercise  and  preservation  of 

1,  with  numerous  illustrations,  and  is  well  calculated  to  educate  the  public  in 

lo  the  construction  of  the  eyes  in  healthy  their  changes  and  defects  in  dis- 

or  old  age,  and  the  manner  of  caring  for  them  in  infancy  and  childhood,  as 

las  in  later  life.     The  chapters  upon  Natural  and  Artificial  Illumination  and 

ftctical  hints  on  Spectacles  are  especially  valuable  to  those  persons  who 

speUed  to  use  their  eyes  constantly  in  writing  or  ypon  hne  work,  and  are 

1  of  useful  information  to  all. 

The  author  is  Ophthalmic  Surgeon  to  St.  George's  Hospital,  London,  and 
\  had  A  vast  field  of  experience  in  the  treatment  of  diseased  and  defective  eyes, 
I  Aii  Utile  work  bears  evidence  of  his  entire  familiarity  with  his  subject. 


es 


A'^j\rsj4s  c/ry  JiEviEw  of  science. 


The  Spell-Bound  Fiddler,      By   Kristofer  Janson.     iirao..  pp.  i6i;    S*  C 

Griggs  &  Co.,  Chicago,  1880;  $1.00. 

For  the  past  year  or  two  this  enterprising  firm  has  been  publishing,  princi- 
pally under  the  editorship  of  Professor  Rasmus  B.  Anderson,  of  the  University  of 
Wisconsin,  a  scries  of  books  illustrating  the  literature  of  the  Norse-Land.  Among 
these  have  been  put  forth  in  handsome  style  The  Norse  Mythology,  The  Vflting 
Tales  of  the  North,  Echoes  from  Mist-Land,  The  Younger  Edda,  &c. 

The  Spell- Bound  Fiddler  is  a  tale  by  Kristofer  Janson,  relating  in  narrative 
form  the  events  of  the  life  of  the  wonderful  musician  of  Norway,  Torgeir  Au 
dunson,  and  evidently  intended  as  an  effort  to  break  down  the  puritanism  of  the 
country,  which  fosters  a  prejudice  against  all  other  than  church  music   and  pre- 
sents an  obstacle  to  the  progress  of  the  Orphic  art  among  that  gifted  people. 

The  introduction,  by  Prof.  Anderson,  contains  among  other  interesting  facts, 
some  passages  in  the  life  of  Ole  Bull  not  hitherto  published. 


Sea  Air  and  Ska  Bathing,     By  John  H.   Packard,  M.  D.     i2ino.,  pp.  lai; 

Presley  Blakiston,  Phila.,  1880;  50c. 

With  felicitous  appropriateness  Health  Primer  number  XI,  bearing  the  above 
title,  makes  its  appearance,  containing  just  the  proper  directions  upon  sea  bath- 
ing, sea-side  resorts,  accidents  in  bathing,  sea  bathing  for  invalids,  amusements  at 
the  sea*shore,  cottage  life  at  the  sea-shore,  sanitary  matters,  the  sea-shore  as  a 
winter  resort,  excursions  to  the  sea-shore,  &c.  With  the  mercury  in  the  eighties, 
as  during  last  week  here»  such  a  book  will  be  sought  for  with  avidity  and  read 
with  profit  by  all  who  contemplate  summering  at  the  sea-side. 


A  Series  of  Questions  in  English  and  American  Literature.     By  Mary  F, 
Hendrick.      lamo,,  pp.  76;  Davis,  Bardeen  &  Co.,  Syracuse,  N.  Y,,  1880; 

The  writer  of  this  little  work  is  Teacher  of  Reading  and  English  Literature 
in  the  State  Normal  and  Training  School,  Cortland,  N.  Y.,  and  necessarily  brings 
to  the  task  a  large  experience.  Her  object  is  to  present  to  her  pupils  the  subject 
of  literature  in  connection  with  prominent  historical  eiK>chs  and  to  suggest,  by  i 
series  of  questions,  noted  authors  of  each  and  their  best  known  works ;  and  the 
volume  closes  with  a  list  of  reference  books  and  a  course  of  reading  embracing 
only  the  most  prominent  and  standard  authors. 

Such  a  book  properly  studied  cannot  fail  to  be  of  great  value  to  such  readers. 


KALrriES  OF  Irish  Life.     By  W.  Steuart  Trench.      Boston,  Roberts  Brothers, 
1880;    12100.,  pp.  297;  $i>oo* 

The  object  of  the  author  seems  to  be  to  give  a  dear  and  truthful  account  of 
occurrences  which  violent  party  spirit  or  local  prejudices  have  placed  before 
.  the  public  distorted,  and  also  to  give  to  the  English  public,  in  particular,  some 
bdca  of  the  difficulties  in  the  way  of  progress  or  improvement  in  Ireland,  as  well 
Ins  to  show  that  in  spite  of  these  difficulties  such  progress  and  improvement  are 
Hrrally  practicable.  The  author  writes  from  the  vantage  ground  of  long  experience 
"imong  the  people  he  describes,  and  his  stories  bear  the  marks  of  truth fulnes  and 
candor. 

Among  the  titles  of  chapters  or  tales  may  be  given  The  Ribbon  Code,  The 
Potato  Rot,  The  Revival,  The  School,  The  Battle  of  Magheracloon,  &c. 


Transactions  or  the  Academy  of  Science  of  St.  Lours.     Volume  IV,  No,  i ; 

Octavo,  pp.  190;  R.  P-  Studley  &Co.,  St.  Louis,  1880;  $2.00. 

We  are  indebted  to  Professor  Nipher  for  the  above-named  work,  which  con- 
uuns  two  Reports  by  himself  of  his  Magnetic  Observations  and  Determinations  in 
Missouri;  a  very  interesting  article  by  Judge  Nathaniel  Holmes,  upon  The  Geo- 
logical and  <"  hical  Distribution  of  the  Human  Race  ;  one  by  Dr.  G.  Seyf. 
Jarth,  upon  •  ^^^  rj  Theology,  which  displays  a  great  familiarity  with  the  lan- 
gtislge  and  the  history  of  Ancient  Egypt ;  a  very  practical  paper  upon  The 
Im-  at  of  Western  Rivers,  by  C  M.  Scott;  besides  several  others  worthy 
of                 I J  perusal. 

This  Ac^ademy  is  of  long  standing  and  has  done  much  good  work,  especially 
Dr.  Engelman  and  Profs.  Nipher  and  Wadsworth  in  Meteorology  and 


OTHER  PUBLICATIONS  RECEIVED. 

The  Report  of  the  Board  of  Trade  of  Golden,  Colorado,  for  1879  and  1880. 
I  Leamtng  and  Health,  by  Benjamin  Ward  Richardson ;  Davis,  Bardeen  &  Co.^ 
[Sjracasc,  N*  Y.»  15c  ;  '*  Egyptian  Antiquities"  found  in  America^  Prof,  F.  W. 
iPotnam;  College  Libraries  as  Aids  to  Instruction,  U.  S.  Bureau  of  Education, 
J  No.  I,  1880 ;  The  Effects  of  Civihzation  on  the  Climate  and  Rain  Supply  of  Kan- 
|«Ut  by  H,  R*  Hilton,  Topeka,  Kansas;  Report  on  the  Interests  and  Condition 
k Washington  University,  St.  Louis,  Missouri,  by  W,  G.  Elliot,  President, 
1880;  Report  of  the  State  Engineer  of  California,  1880. 


TtiEregular  meeting  of  the  Academy  of  Sci- 
ence was  held  at  tts  rooms  on  Tuesday  eve* 
ning,  April  27th.  A  paper  upon  the  Theory 
of  Probabilities,  considered  from  a  matheroat* 
ica.1  standpoint,  was  read  by  Profesfor  J.  M* 
Greenwood,  which  was  followed  by  one  from 
V.  W.  Coddington,  Esq.,  upon  the  Construc- 
tion of"  School  Houses.  Both  papers  were 
interesting  and  comprehensive,  and  received 
the  close  attention  of  the  audience.  They 
will  probably  appear  in  these  columns  within 
A  short  time. 

On  May  21st  Rev.  Dr.  S.  S.  Laws,  Presi- 
dent of  the  University  of  Missouri,  and  one  of 
the  best  thinkers  and  speakers  of  the  West, 
will  deliver  the  seventh  lecture  of  the  Extra 
Winter  Coui^e  before  the  Kansas  City  Acade- 
my of  Science,  upon  the  fruitful  subject  of 
**The  Categories  of  Kant." 

This  subject  was  proposed  by  the  Kant 
Club  of  this  city,  and  all  who  desire  to  hear 
this  difiicult  metaphysical  topic  discussed  in 
a  popular,  yet  comprehensive  and  learned 
manner  should  by  all  means  be  present.  Dr. 
Laws  possesses  in  an  unusuai  degree  the 
power  of  popularizing  and  enlivening  an  ab^ 
struse  subject,  and  no  one  need  apprehend  a 
heavy  or  prosy  discourse  on  this  occasion. 
No  charge  for  admittance. 


Mrs.  Mary  F.  Mudge,  widow  of  the  laic 
esteemed  Professor  B.  F.  Mudge,  offers  to 
place  at  oar  disposal,  for  publication  in  the 
Review^  portions  of  an  unfinished  work  upon 
which  he  was  engaged  at  the  time  of  his 
death,  several  chapters  of  which  we  published 
last  year. 

Aside  from  the  associations  connected  with 
them,  these  articles  have  the  merit  of  accu- 
racy, soundness,  vigor  and  attractiveness 
of  style,  and  they  are  in  large  proportion  the 
result  of  personal  investigation. 


Prof.  H.  S,  Pritchett,  who  furnishes  an 
article  fqr  this  number  of  the  Rnnrw^  h» 
recently  resigned  the  position  of  Assistmt 
Astronomer  at  the  U.  S.  >'aval  Obscrvatofy 
to  take  pcrnmnent  charge  of  the  Morrison 
Observatory  at  Glasgow,  Missouri,  in  connec- 
tion with  his  father,  the  well-known  Professor 
C.  W,  Prilchett.  Such  an  accession  to  the 
astronomical  observers  of  our  state  tends  to 
place  it  in  the  foreground  ia  this  branch  of 
science  at  least. 

A  CARD. 

The  fourth  volume  of  the  Kansas  City  Rt- 
vinv  of  Scienct  and  Industry  commences  with 
this  number.  My  time  is  so  fully  occupied 
with  my  official  duties  that  I  6nd  it  impos&i* 
ble  to  call  upon  my  friends  in  person,  and 
take  this  means  of  asking  them  to  patronize 
it. 

I  may  say,  without  boasting,  that  the  Rt' 
view  has  met  with  a  very  flattering  receptiob 
as  the  exponent  of  the  scientific  and  Ulcrary 
culture  of  the  West,  but  as  it  is  not  yet  00  1 
paying  basis,  I  lam  compelled  to  ask  addi- 
tional aid  in  maintaining  it  as  a  home  enter* 
prise,  creditable  to  the  community  and  worthy 
of  a  generous  support.  To  those  who  take 
no  special  interest  io  scientific  subjects  it  is 
suggested  that  the  articles  on  Domestic  Ecoq* 
omy  and  Hygiene  alone  are  worth  more  ihaa 
the  subscription  price,  while  those  who  desire 
to  subscribe  for  any  of  the  magazines  of  the 
country  or  purchase  any  kind  of  mbcellane- 
ous  or  scieniific  books,  can  save  enough  on 
one  or  two  such  transactions,  made  through 
my  agency,  to  pay  for  the  Rn'irw  one   year. 

Sample  copiesof  this  number  will  be  sent  to 
some  persons  who  are  not  subscribers,  in  the 
hope  that  they  will  become  such.  Any  re- 
ceiving it  who  feel  that  they  cannot  subscribe 
will  please  return  it  by  the  carrier. 

Thso.  S,  Case, 

Ediipr, 


[Dr.  G*  F*  Kbedham,  Wasbingtonp  D,  C,» 
tids  us  bi&  P&mphlet  (third  edition),  '*  Fig 
111  lure  at  the  Norib/^  rn  which  he  seems  to 
itiow  conclusively,  that  the  people  of  the 
Middle  and  Xorthern  Statci*  by  uning  the 
proper  means^  can  grow  6gs  of  as  good  quaU 

|ity«  aad  in  abundiince,at  the  North,  as  at  the 
S^utlkt  tbat  is  ^&  fine  as  the  imported. 
Wit  have  received  of  Dr,  A.  L,  Child,  of 
FlattBBQUtKt  Nebraska^  a  copy  of  an  elabo> 
rate  report  upon  the  Progress  of  the  Seasons, 
Rainfall^  Meteorology,  &c.«  of  that  portion  of 
Ibe  »tate,  consuting  of  ubtervattons  made  and 
recorded  by  himielf» 


EDITORIAL  NOTES, 


Rev.  S.  B.  Bell,  of  this  city,  has  recently 

a^meiiced   the   publication   of    a   religious 

newspaper  called  the  Mid- Continent  FresbyU* 

riftw,  into  which  he  has  introduced  the  novel 

featnre  of  printing    the   communicaiions  of 

^kepricf*  tfifidels,  and  atheists,  for  reply.     It 

14  a  liberal  move  and  one  which,  if  managed 

I  prudenUjr  and  skillfully,  will  he  productive 

\M  g^kodL     Dr.  Bell  is  an  earnest  and  zealous 

worlier,  a»d  we  wish  bim  a  full  measure  of 

tuccnv 


CAfTAtK  HowGATE  is  having  built  at 
WaaluaigtoD  a  hott*e,  with  double  walls,  win- 
dows  a  ad  roof,  for  the  use  of  the  mc  u  to  be 
calouiied  in  the  Arctic  Regiotis.  It  is  de- 
«crib«d  as  *'a  long  one  story  building  that 
k>cka  Jilte  a  large  livery  stable,  with  a  shed- 
lilce  addendum  at  each  gabled  end.  When 
iEblied  It  is  to  be  taken  to  pieces,  conveyed 
Uiosrd  ship  and  fe-constructed  when  the 
lM>fiic  of  the  polar  bear  is  reached.'* 


The  crajiiuro  of  Descartes  is  often  adduced 
a»  a«  etceptiou  to  the  general  rule  that  a 
great  miod  requires  a  large  hiain.  This  state- 
AC0t  seems  to  have  rented  on  no  exact  meas- 
EiEBieRe,  and  Or,  de  Bon  resolved  to  test  its 
acoiraej.  The  re5uU  is  that  he  6nds  the 
asbtc  capacity  uf  Descartes*  skull  to  be  1,700 
eefkthneterst  or  150  centimeters  above  the 
I  of  Parkiaa  akuUs  of  the  presetit  time. 


It  is  now  ascertained  that  nearly  two  hun- 
dred years  ago  a  Mr.  Benjamin  Allen  discov- 
ered and  reported  to  the  Royal  Society  of 
England  that  eggs  had  been  found  by  him  lu 
eels,  a  fact  supposed  to  have  been  shown  only 
within  the  past  year. 


The  Quarterly  Report  of  the  Kan&as  State 
Board  of  Agriculture  for  the  first  4uarter  of 
t88o  Is  fiHed  with  the  roost  useful  statistics 
relaiivc  to  industries,  taxes,  values,  popula- 
tion, condition  of  crops,  farm  animals,  mete- 
orology, &c.,  and  shows  that  in  their  choice 
of  Major  Hudson, as  successor  to  Alfred  Gray, 
for  Secretary,  the  action  of  the  Board  was  re 
markably  well  taken. 


It  is  impossible  for  ui  to  thank  erch  maga- 
zine and  newspaper  separately  for  kind,  en- 
couraging worc's  spoken  in  regard  to  the 
Rroirut^  so  we  tender  them  our  thanks  en 
massf,  and  hope  to  reciprocate  on  all  fitting 
occasions. 


At  the  Ministers*  Convention,  held  here 
last  week,  Rev.  A.  C,  William*,  of  Lincoln, 
Nebraska,  read  an  essay  entitled.  Do  the 
RevealmenU  of  Science  Contradict  the  Re- 
vealments  of  the  Bible?  and  Rev.  C.  C.  Kim- 
ball, of  this  city,  one  upon  The  Influence  of 
Modem  Science  upon  Belief  in  Miracles, 
which  latter  was  followed  by  one  upon  the 
same  subject  by  Rev.  R.  M.  Tunnell,  of  Wy- 
andotte. These  papers  were  ably  written, 
and  we  hope  to  present  them  to  our  readers 
soon.  Several  other  papers,  more  strictly 
clerical  in  their- character,  were  read  by  other 
ministers. 


Thb  Basi99$  /ournai  0/  C&mmtrte^  which  ts 
one  of  our  best  commercial  exchanges,  com- 
menced its  fifteenth  volume  in  April.  It  is 
edited  by  Thomas  Pray,  Jun.,  under  whose 
management  it  is  rapidly  gaining  popularity 
as  a  reliable  price  current,  an  authority  on 
mines  and  stocks,  and  a  gazette  of  manufac- 
turing progress  and  business  intelligence. 


EDITORIAL  NOTES. 


Prof.  C,  W.  PRircMErr  of  the  Monrsion 
Observatory,  at  Glasgow,  informs  us  by  leiter, 
that  he  has  completed  the  tetegraphic  con- 
nection between  that  in&tittiiion  and  our  Union 
depot,  and  is  now  in  readiness  to  commence 
sending  the  lime  signals^  mentioned  in  the 
Rfvitw  some  months  f ince. 

The  investigation  by  Prof.  Barker  and  other 
experts,  of  Edison's  method  of  producing  and 
maintaining  the  etectric  light  at  Menlo  Park, 
'does  not  seem  to  have  settled  the  question  in 
bis  favor,   as,  notwithstanging   the   favorable 
report,  several  of  our  best  known  electricians 
still  insist  th^t  there  is  nothing  new   in  hii* 
experiments,  and  ibat  the  electric  light  can* 
not   be   made    practically   and  economically 
successful  from  his  standpoint.     In  this  con* 
nection,  it   is   quite  significant  that    in    the 
Icompetitive  test  in  London  of  electric  lights, 
Ithe    palm    was    awarded    to   the    patent   of 
jBrush,  of  Cleveland,  Ohio,  and   the   British 
government  has  given  an  order  to  the  Cleve- 
land   Telegraph    Supply   Company   for  over 
530,000  worth  of  apparatus,  including  twen- 
ty-four of  the  largest  machines  and  four  hun- 
dred and  twcnty-four  lamps. 


relics,  and  his  reporl«  vhkh  will  be  pabtisled 
in  the  June  Rnino^  will  be  read  by  archd^lo- 

gists  with  decided  interest. 


The  American  N^aturolisi  says  that  Pierre 
Lorillard  of  New  York  is  reported  Co  be  prep&r* 
ing  to  defray  the  expen  sea  of  an  exploration 
and  spoliation  of  the  ruins  of  Mexico  and  Cen- 
tral America  for  the  Ijenefit  and  enrichment 
of  some  institution  in  Paris,  under  the  nimc 
of  the  ^(use£  Loritlard.  Does  not  such  for* 
eign  spoliation  come  within  the  purview  of 
Monroe  doctrine  ? 


The  Vega,  escorted  by  a  large  fleet  of  steam- 
ers, arrived  at  Stockholm  April  25th,  The 
city  and  adjacent  coasts  for  many  miles  were 
splendidly  illuminated.  Prof.  Nordenskjold 
proceeded  to  the  Castle,  where  they  were 
wekomed  by  the  King  and  vociferously 
cheered  by  the  people. 


Judge  E,  P.  West  has  just  returned  from  a 
trip  to  Marion  county,  Kansas,  where  he  has 

been  exploring  some  pre-historic  mounds  and 
burial  phices.      He  brings  some  very  striking 


Rev,  Washington  Gladden,  who  has 
hitherto  had  sole  charge  of  the  department^ 
Editor's  Table  and  Literature,  in  G&od  Cw»- 
pnny,  has  relinquished  his  connection  with 
the  magazine,  all  of  which  will  now  be  under 
the  supervision  of  Edward  F,  Mcrrium,  who 
has  had  exclusive  management  of  the  Con- 
tHhii tor's  department.  This  arra^ngement 
begins  with  Number  Eight* 


SPECIAL  NOTICE. 

It  seems  to  have  become  altogether  a  fixed  thing  for  T.  M.  James  &  Sons,  to 
put  their  latest  importations  of  rich  China  and   Queens  ware  goods  and  artistic 

I  novelties  on  exhibition  at  the  opening  of  each  week  and  upon  arrival  of  new 
invoices »  and  the  frequency  of  such  receipts  affords  our  citizens  many  oppor- 
tunilies  to  examine  choice  handiwork  from  abroad  and  emanating  from  the  most 

.celebrated  patterns  and  embellished  by  the  hands  of  eminent  artists.      Today 

I  may  be  seen  in  the  show  windows  of  T.  M.  James  &  Sons  a  late  importation  of 
admirable  qualities,  and  splendid  display  o(  hand  painted  vases  of  Ionic  and 
Grecian  shapes  and  decorated  in  the  most  pleasing  manner  in  landscapes,  sport- 
ing scenes  and  classic  groups.  These  goods  are  very  seasonable  and  their  price 
is  very  low,  considering  their  elegance^  and  will   repay  a  close  inspection  and 

I  ought  to  find  a  place  in  a  great  namber  of  households  in  our  city  and  suburbs* 
Messrs.  James  &  Sons  are  still  in  almost  daily  receipt  of  rich  Chinaware  elegant 
Glassware  and  a  great  variety  of  other  goods  requisite  in  their  large  trade.  A 
visit  to  this  great  importing  house  is  time  profitably  spent  both  in  pleasure  and 
economy  of  prices. 


VOL  IV. 


THE  SUN  AND  PHENOMENA  OF  ITS  SURFACE. 


BY   WM.    DAWSON,  SPICELAND,  INB. 


I  J  hare  no  doubt  that  the  sun  contributes  much  more  to  all  the  comforts  and 
^HBineaB  that  we  enjoy  in  life  than  people  generally  think.  It  is  very  large  and 
1^  dtstaoL  Our  earth  is  a  great  body,  and  to  travel  round  it — 25,000  miles — 
m  kMig  journey*  And  yet  this,  more  than  three  times  8,000  miles,  m  only  one- 
ninth  of  the  distance  to  the  moon.  Now  if  the  sun  were  a  hollow  sphere  and 
lie  earth  placed  in  its  center,  the  moon  might  be  at  its  present  distance  from  the 
earth  and  still  be  but  slightly  more  than  half  w^ay  from  the  sud's  center  to  its  sur- 
ace. 

The  diameter  of  this  vast  source  of  light  and  heat  is  given  at  860,000  miles, 
its  distance  at  about  92^000,000. 

Frestmiing  that  readers  of  the  Revikw  already  have  a  general  knowledge  of 
he  spots  on  the  sun,  from  an  article  on  this  subject  in  the  Number  for  May, 
t,  I  will  now  brieftv  recite  the  more  important  solar  phenomena  as  presented 
feel  telescope  during  last  year;  and  then  allude  to  the  causes  of  sun 
other  matters  wnth  w^hich  they  are  supposed  to  be  connected* 
I>tiiiDg    1879,  I  observed  the  sun  about  every  clear  day  the  year  through ; 
eraUy  using  a  magnifying  power  of  100,  furnished  with  a  reflecting  prism 
hich  admits  the  full  aperture  of  the  object-glass,  4-^^  inches.     This  arrangement 
vcs  a  more  interesting  view^  of  the  varied  phenomena  of  the  solar  surface  than 
direct  view  with  a  common  eye-piece,  which  requires  a  cap  or  diaphragm  over 
object-gUss  to  prevent  too  much  hght  and  heat  entering  through  the  object- 
tv-4 
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ive.  The  reflecting  prism  is  a  piece  of  glass  uf  such  form  as  to  allow  a  great 
portion  of  the  sun*s  light  to  pass  entirely  through  and  out  of  the  telescopej  and 
still  reflect  enough  to  form  a  good  image,  and  give  a  fine  view  of  the  solar  sur- 
fac**.  Examined  in  this  way  when  the  air  is  very  clear  and  calm,  (which,  thought 
is  rather  seldom,  even  when  no  clouds  are  visible,)  the  disk  jjresents  a  delicate 
mottled  or  granular  appearance  as  though  there  existed  many  thousands  of  fine 
freckles  all  over  the  fair  face  of  the  sun.  Sometimes,  indeed,  it  seems  rather 
difficult  to  distinguish  between  the  largest  of  these  minute  forms  and  the  least  of 
the  sobr  spots.  Besides  these  freckles  I  sometimes  notice  a  very  white  curdled 
or  brain-like  appearance^possibly  masses  of  **  rice  grains/*  etc,^ — to  be  described 
further  on. 

In  January  two  spots  were  observed  in  the  fore  part  of  the  month ;  and  I 
saw  only  two  others— on  the  30th ;  from  ivhich  we  may  infer  that  the  sun  was 
nearly  clear  of  spots  all  the  month.  I  saw  none  in  February  till  the  14th, 
when  a  small  group  appeared,  and  vanished  in  a  few  days.  Except  a  small  spot 
March  14th,  no  more  were  seen  till  the  11th  of  April,  when  a  group  of  five  little 

I  spots  and  bright  faculse  appeared  at  the  eastern  edge  of  the  sun.  Next  day  the 
group  contained  sixteen  spots.  On  the  13111  nine.  In  one  part  of  the  group, 
several  little  spots  had  united  into  one,  which  was  surrounded  by  bright  penum- 
bra. By  the  i6th  a  group  of  twenty-five  spots  had  formed,  seven  of  which  were 
large.  On  20th  they  were  mostly  gone — only  one  remaining.  It  was  near  5,000 
miles  in  diameter,  and  could  be  seen  with  a  small  spy-glass.  It  grew  smaller, 
and  disappeared  at  the  western  edge  of  the  sun  on  the  23d.  On  24th  no  spots, 
but  the  mottled  appearance  was  very  prominent— like  innnmerable  little  specks 
over  the  sun's  face.  No  more  spots  this  month.  May  6th,  bright  facula  at  east 
edge.  Next  day  a  group  of  spots  appeared  there  On  8th  and  9th.  about  j 
dozen  were  seen — one  of  them  pretty  large.  By  13th  the  group  had  dwindled 
to  one  little  spot.  No  more  till  June  4th,  and  very  few  till  27th,  when  a  group 
of  fourteen  spots  w^as  visible,  and  in  three  days  it  numbered  thirty-seven.  It 
fell  off  to  one  by  July  5th.  In  six  days  a  group  of  twenty  had  formed.  On  13th 
one  of  them  was  near  8,000  miles  in  diameter — nearly  large  enough  to  be  seen 
without  a  telescope.  It  was  surrounded  with  a  wide  penumbra.  On  r4th  the 
sky  was  uncommonly  clear  and  fine,  and  the  general  surface  of  the  sun  appeared 
of  a  whitish,  curdled,  or  brain-like  appearance.  By  18th  the  cluster  had  vanished. 
It  may  be  noted  that  the  ordinary  black  spots  never,  or  but  very  seldom, 
appear  near  \\\t  f^oies  of  the  sun;  but  now  one  or  two  whitg  spots  were  visible  in 
the  region  of  the  north  pole.  On  26th  the  mottled  and  fine  brain-like  appear- 
ance were  very  prominent.  A'jgust  9th,  several  white  spots  were  seen  at  inter- 
vals all  rmtnd  the  sun's  margin. 

It  will  be  understood  that  these  white  spots  are  entirely  different  from  ik 
common  sun  spots,  which  are  always  black  or  nearly  so.  Quite  a  showing  of 
solar  spots  occurred  on  the  8th  to  14th  of  August     On  12th  a  large  group  broke 

lout  near  the  west  edge  and  soon  disappeared.     Another  spot  show  occurred  m 
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the  last  of  August.  Between  8  o'clock  of  28th  and  the  same  hour  of  29th,  a 
very  large  spot  broke  up  and  formed  three  smaller  ones.  In  three  or  four  days 
after  this  wreck  in  the  sun,  a  great  rain  fell  in  our  country.  Very  few  spots  in 
September.  But  a  large  cluster  was  very  prominent  from  October  7th  to  nth. 
In  a  few  days  other  spots  broke  out  in  different  places,  making  a  speckled  ap- 
pearance on  the  sun's  face.  About  the  21st  they  had  all  disappeared,  leaving 
the  sun  clear  for  two  weeks,  and  nearly  so  for  three  weeks.  Toward  the  middle 
of  November  a  large  group  formed  and  passed  over  the  western  side  of  the  sun. 
A  few  small  spots  on  several  days  in  December  closed  the  exhibition  for  1879.  ^ 
show  of  fifty-five  spots  in  three  groups  occurred  in  the  middle  of  January,  1880 ; 
and  since  that  time  but  few  days  have  passed  without  spots  being  present  on  the 
Sim.  So  it  is  evident  that  they  are  now  on  the  increase.  And  I  am  not  sure 
but  that  it  is  more  rapid  than  it  was  in  the  early  part  of  the  period  which  com- 
menced in  1867.  I  consider  that  the  minimum  this  time  occurred  in  the  early 
part  of  1879;  making  the  period  twelve  years' long. 

About  eleven  years  is  the  average  length  of  several  former  periods  from  one 
minimum  to  the  next     The  extremes  are  about  ten  and  thirteen  years. 

Greater  activity  seems  to  prevail  during  the  first  half  of  the  period  than 
during  the  last  half,  so  that  the  maximum,  or  greatest  show  of  spots,  occurs 
about  two  years  before  the  middle  of  the  period.  But  I  am  satisfied  from  my 
own  observations  that  the  maximum  of  the  last  period  was  near  three  years  be- 
fore the  middle,  particularly  as  regards  the  number.  However,  spots  of  large 
size  continued  two  or  three  years  after  their  number  began  to  grow  less. 

In  attempting  to  explain  the  freckly  or  mottled  appearance,  I  would  offer 
the  one  theory  of  its  being  the  interstices  of  the  darker  or  gray  portion  of  the 
sun*s  surface  in  which  a  very  large  telescope,  furnished  with  a  polarizing  eye- 
piece, shows   "hundreds  of  thousands  of  small  intensely  brilliant  bodies,   that 
seem  to  be  floating  in  the  gray  medium,  which,  though  itself  no  doubt  very 
bright,  appears  dark  by  comparison.     What  these  little  things  are,  is  still  uncer- 
tain; whatever  they  are,  they  are  the  immediate  principal  source  of  the  sun's 
light  and  heat."     They  bear  a  certain  resemblance  to   rice  grains  of  different 
size  and  shape.     Although  these  little  bodies  appear  quite  small  when  they  are 
magnified  even  many  hundred  times,  yet  they  are  really  hundreds  of  miles  in  ex- 
tent    It  is  believed  that  these  little  fiery  bodies  collect  in  dense  masses  and  form 
the  cloud-like  faculae  which  often  appear  near  the  edge  of  the  sun,  and  are  apt  to 
precede  the  formation  of  large  spots,  though  not  in  every  case.     These  faculae 
arc  often  so  large  and  prominent  as  to  be  visible  through  a  telescope  of  i  ^  or  2 
inches  aperture.     Huyghens  said  of  them  near  two  centuries  ago,  that  they  seem 
to  be  **  something  in  the  sun  brighter  than  the  sun  itself." 

It  is  now  a  settled  belief  among  those  who  have  given  the  subject  most  at- 
tention, that  iron,  magnesium,  and  other  metals  exist  in  the  sun,  and  particularly 
in  the  region  of  the  spots;  though  not  in  the  solid  state  in  which  we  know  them, 
nor  even  in  the  melted  or  liquid  condition,  but  in  the  form  of  gas,  or  vapor — 
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the  result  of  most  intense  heat.  Great  masses,  or  clouds  of  vapor  charged  with 
these  gases  exhibit  the  most  fitftil  and  ever-changing  forms  which  it  is  possible  for 
us  to  conceive.  Realize  if  you  can,  the  effects  of  one  of  our  most  violent  hur- 
ricane storms  in  which  the  wind  travels  two  or  two  and-a-half  miles  in  a  minute, 
and  smashes  the  largest  buildmgs  and  trees  it  meets.  Then  picture  in  the 
I  mind  a  raging  storm  as  much  more  violent  than  the  hurricane  as  the  hurricane 
exceeds  a  gentle  breeze,  and  you  may  approach  a  faint  idea  of  the  wonderful 
commotion  that  sometimes  pervades  the  surface  of  the  sun. 

When  a  mountain  mass  many  hundred  miles  in  extent,  or  a  vast  whirlpool 
of  equal  area,  is  actually  seen  to  form  and  then  scatter  and  disappear  in  less 
than  one  hour,  we  have  strong  proof  of  the  great  activity  just  alluded  to.  Moun- 
tain forms  of  burning  hydrogen  make  up  the  rose  colored  prominences  which 
nearly  always  exist  along  the  edges  of  the  sun.  Before  the  invention 
of  the  spectroscope,  these  **  red  flames"  were  seen  only  during  total  eclipses  of 
the  sun.  But  now,  this  wonderful  instrument  shows  them  any  time  when  they 
are  large  enough  to  be  seen. 

A  solar  outburst  of  much  interest  was  observed  by  Prof.  C,  A.  Young,  of 
Dartmouth  College,  in  1871,  September  7th.  On  that  occasion  he  saw  whit 
seemed  to  be  tongues  or  filaments  of  burning  hydrogen  shoot  up  from  a  great 
prominence  whose  height  was  already  100,000  miles,  to  an  elevation  of  200,000 
miles— having  made  the  hundred  thousand  miles  in  ten  minutes — denoting  a 
velocity  of  167  miles  per  second. 

I  understand  the  Professor,  as  well  as  R.  A.  Proctor,  of  England,  to  entertain 
the  idea  that  the  internal  forces  of  the  sun  are  sufficient  to,  and  possibly  do,  eject 
solid  matter  from  the  sun*s  interior  never  to  return;  and  that  **  it  is  by  no  means  im- 
possible that  some  of  the  specimens  of  meteoric  iron  in  our  cabinets  are  reaUy 
pieces  of  the  sun.''  Whether  or  not  this  theory  is  tenable,  there  is  no  want  of 
evidence  that  most  astonishing  forces  do  exist  in  the  sun. 

The  general  theory  of  sun  spots,  as  I  understand  it,  is,  that  amid  the  mighty 
rush  of  torrent  vapors  great  rents  or  openings  are  made  in  the  photosphere 
(outer  visible  surface  of  the  sun)  extending  deep  in  the  sun's  interior;  and  that 
a  spot  is  simply  a  black  and  vacant  space — the  **  central  darkness  "  of  a  solar 
whirlpool.  In  regard  to  the  cause  of  solar  spots,  etc.»  I  wish  to  introduce  an- 
other paragraph  from  C.  A.  Young :  *'  What  are  the  causes  of  such  eruptions  it 
is  impossible  to  state  as  yet  with  any  certainty ;  still,  knowing  w^hat  wc  do  of 
the  enormous  amount  of  energy  which  the  sun  is  continually  pouring  out  in  the 
form  of  heat,  it  is  nothing^trange  that  such  things  should  occur,  and  that  on  a 
solar  scale/' 

A  feature  of  much  interest  in  connection  with  sun  spot  periods  is  their  cor- 
respondence with  similar  periods  of  Aurora  Borealis,  and  magnetic  force  of  the 
earth;  the  greatest  prevalence  or  maximum  of  each  one  accompanying  thai  of 
the  other*  A  noticeable  instance  of  this  occurred  in  1859,  September  isi.  Tw 
observers  in  England  were  examining  a  large  group  of  sun  spots  at  the  same 
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tiinCy  when  they  noticed  an  amazing  outbreak  of  "  two  patches  of  intensely 
bright  white  light  in  front  of  the  spots."  These  dazzling  patches  continued  visi- 
ble near  five  minutes,  during  which  lime  they  passed  over  a  space  of  33,000  miles, , 
At  the  same  moment  (as  was  afterward  learned)  a  noted  disturbance  occurred  ' 
among  the  magnetic  instruments  at  the  Kew  Observatory;  and  in  sixteen  hours 
a  magnetic  storm  set  in,  which  not  only  impeded  communication  by  telegraph, 
bat  set  fire  to  some  of  the  offices.  I  well  remember  seeing  brilliant  Auroras  on 
several  nights  at  and  near  that  time. 

The  following  points,  I  think,  are  less  entitled  to  acceptance  than  the  one 
jtist  mentioned.  The  theory  that  Jupiter  and  Venus  exert  an  influence  in  the 
prodnction  of  sun  spots  and  their  periodical  occurrence,  seems  to  me  very  much 
like  that  of  the  moon  exerting  an  influence  on  the  weather,  the  growth  of  vege- 
tables, etc.,— one  in  which  I  have  but  little  confidence.  Looking  at  the  very  face 
of  the  matter  it  seems  much  more  probable  to  me  that  the  gigantic  powers  of 
the  sun  would  produce  the  comparatively  feeble  magnetic  and  electric  phenom- 
ena of  the  earth,  than  that  Venus  and  Jupiter  in  any  position  they  can  have, 
would  produce  the  raging  forces  in  the  sun,  or  even  change  their  directions.  A, 
ElviBS,  an  observer  of  Canada,  gives  the  opinion  that  years  of  sun  spot  maxima 
and  minima  are  generally  more  cloudy  than  the  intervening  years.  My  own  ob- 
servations hardly  confirm  this  view.  So  with  his  conclusion  that  greatest  and 
least  show  of  sun  spots  have  less  rain  and  more  cold  than  other  years.  Mr.  El- 
ms, with  one  or  two  other  investigators  of  these  subjects,  decide  that  cyloncs 
and  heavy  storms  generally  occur  in  about  two  years  after  a  sun  spot  maximum. 
This  is  doubtless  correct.  But  our  cylones  occur  so  frequently  in  other  years, 
and  even  during  sun  spot  minima,  that  I  fail  to  see  the  foundation  of  a  law  in 
this  point*  But  their  idea  that  both  the  maxima  and  minima  of  spot  frequency  are 
imiDediately  preceded  by  very  wet  years,  or  season,  I  find  to  be  true  in  most 
oises  that  1  have  examined. 

And  yet,  as  regards  nearly  all  the  above  subjects,  I  heartily  endorse  the  fol- 
lowing sentiment  put  forth  by  Arago :  **  In  these  matters  we  must  be  careful  not 
to  generalize  till  we  have  amassed  a  large  number  of  observations." 

The  sun  is  a  greit  body,  and  I  am  sure  that  the  hidden  source  of  its  won- 
dcffnl  energies  is  the  Almighty  Hand  which  created  and  governs  the  whole  uni- 
verse 
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The  inicresi  of  the  astronomical  world  was  suddenly  awakened  early  in  Feb- 
ntary  by  a  telegram  from  Dr,  B.  A.  Gould,  at  Cordoba,  to  Prof.  Peters,  of  Kiel,  mut- 
ing simply  thai  there  was  a  great  comet  passing  the  sun  northward.  ThU,  together 
with  the  announcement  of  Dr.  Gill,  of  Cape  Town,  a  few  days  later,  whirh,  from 
;  of  unity  in  the  system  of  signalling  astronomical  discoveries*,  could  not  l)e 
to  be  the  same  one,  caused  an  amount  of  excitement  among  amateur 
^a»oiiometii  that  is  quite  unusual.     Sufficient  facts  have  not  been  as  yet  detcrmin- 
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ed  to  render  a  thorough  discussion  of  ike  comet  possible,  but  nevertheless  it  is 
lone  too  early  to  begin  the  accumulation  of  such  facts,  as  this  may  at  a  later  lime 
be  a  much  more  serious  undertaking.  The  story  of  the  discovery  of  Comet  I, 
1880,  b  given  in  an  extract  from  a  letter  from  Dr.  Gould  to  Prof.  Peters,  which  is 
in  the  Astrmwmischi  Ncuhnchien,  No.  2503. 

On  the  evening  of  February  2,  Dr.  Gould  saw,  during  twilight,  a  bright  streak 
of  Ught  in  the  southwest,  which  he  immediately  supposed  to  be  the  tail  of  a  huge 
;omet.  An  attempt  to  sketch  the  object  was  made,  but,  owing  to  the  murkiness 
of  the  sky,  it  was  unsuccessful  The  approximate  position  of  this  streak  of  light 
was  from  R.  A,  22h,  40m.-'  45°  to  less  than  R.  A.  23h,  om. —  50®.  On  the 
3d  of  February,  the  object  appeared  somewhat  brighter,  and  had  moved  north- 
wards throughout  its  entire  length,  and  was  evidently  the  tail  of  a  comet  which 
seemed  to  be  approaching  perihelion.  All  attempts  to  detect  a  nucleus  were  un- 
availing, and  the  equality  in  the  brightness  of  the  tail  throughout  its  visible  length 
of  fully  40^  and  the  remarkably  small  decrease  of  its  breadth  toward  the  horiion 
prevented  any  safe  conjecture  as  to  the  position  of  the  nucleus.  On  the  4th,  the 
comet  seemed  to  be  a  little  brighter,  and  the  tail  preserved  the  same  peculiarities 
as  before,  and  in  brilliancy  was  in  no  part  equal  to  the  milky  way,  This  evening, 
Dr.  Gould  observed  what  he  considered  to  be  the  head  of  the  comet,  which 
through  the  haze  and  twilight  appeared  to  be  a  coarse^  ill-defined  mass  of  dull 
light,  some  2'  or  3'  in  diameter  and  without  any  visible  nucleus. 

Observations  made  by  Mr.  Gill,  at  the  same  time,  are  noted  in  the  Oherv- 
(itofy  for  March,  although  not  fully.  Among  the  early  newspaper  items  may  be 
quoted  that  of  Prof.  Peirce,  who  lost  no  time  in  comparing  the  data  of  Gould^s 
comet  with  those  of  the  comet  of  1843,  ^^d  announced  himself  as  fully  persuaded 
that  it  wjs  a  return  of  the  earlier  comet. 

Quite  early  in  the  field  was  the  Observatory  of  Rio  Janeiro,  the  Director  of 
which.  Prof.  Liais,  in  the  Astronomiscfie  Na€hnchkn^  No,  2304,  under  the  date  of 
February  20,  makes  a  report  of  the  same.  At  Rio,  the  weather  was  unfavorable, 
and,  save  the  4th  and  8th  of  February,  the  comet  was  not  observed  In  other 
parts  of  the  Empire,  however,  observations  had  been  made  sufHcienlly  numerous 
to  justify  the  statement  of  an  approximate  orbit,  which,  in  view  of  later  data,  it  is 
not  necessary  to  give  in  detail. 

According  to  Nature^  No.  540,  Mr.  Gill  saw  the  tail  of  the  comet  even  as 
early  as  February  i.  No.  541  of  the  same  periodical  contains  an  extract  from  a 
letter  by  Mr.  Gill,  specifying  his  observations  up  to  the  9th  of  February,  As 
Table  Mountain  interfered  with  the  view  of  the  comet  from  the  Royal  Observa- 
tory at  Cape  Town,  Mr.  Gil!  went  over  to  Seapoint,  on  the  west  side  of  the 
mountain,  and  sketched  the  position  of  the  tail»  on  several  evenings.  The  next 
issue  of  Nature  contains  elements  of  the  comet,  by  Mr.  Gill^  which,  however, 
may  be  considered  as  in  error,  in  consideration  of  the  elements  given  in  No,  544 
of  the  same  periodical.     These  elements  were  computed  by  Mr.  Hind  from  ^e 
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observation  of  Dr.  Gould  on  February  4,  and  from  rough  places  commuoicated 
by  Mr.  Gill     These  elements  are  as  follows : — 

Comet  I.  1880.     Gould. 

Perihelion  Passage^  January  27.  6027, 

G.     M.     T, 

Long.    Perihelion, 279**        6',  8. 

Long.   Node .    ,    .  -     4**        i'.9. 

Inclination  ......        35*       39'-8- 

Per.  Distance ,..»..  0,0059390. 

Motion^  Retrograde. 

According  to  the  same  periodical,  the  comet  was  observed  from  H,  M.  S, 
'•  Triurnph,"  while  at  sea,  between  Payta,  in  Peru,  and  Manta,  in  Equador,  on 
the  night  of  February  7.  The  nucleus  was  seen  at  this  date,  and  the  comet  was 
again  observed  on  the  8th  and  9th. 

According  to  the  Oburvai^ry  for  April,  the  comet  was  so  faint  on  the  23d  of  | 
February  that  Mr.  Gill  conld  not  discern   the  least  trace  of  it,  there  being  strong 
mooillight,  however. 

As  has  been  stated,  Prof.  Peirce  was  very  early  in  the  field  with  an  assertion 
thai  this  comet  was  a  return  of  that  of  1843.  ^^^  i"  t^^s  his  judgment  has  not  been 
at  faulty  for,  taking  either  the  elements  of  Mr.  Hind  or  those  which  may  be  con- 
sidered as  the  next  most  authoritative,  the  resemblance  is  altogether  too  close  to  be 
dic  result  of  accident.  The  elements  of  the  comet  of  1843,  ^  computed  by 
Httbbftrdy  frere^ — 

Long.  Perihelion 278°        35'.! 

Long.  Node i**        2o'.6 

Inclination 35**         38\2 

Per.  Distance  , 0.005511. 

Motion,  Retrograde, 

In  view  of  the  relationship,  a  few  notes  on  this  great  comet — ^which,  says 
Coopefy  in  his  Cometic  Orbits,  has  been  considered  the  most  interesting  of  any  on 
record — may  be  acceptable. 

Prof.  Peirce,  in  the  note  to  the  Bost&n  Advertiser^  already  referred  to,  gave 
aa  his  opinion  that  Dr.  Gould's  comet  is  that  of  1843,  and  has  been  seen  before 
to  B.  C  1770,  370,  252,  183,  and  A.  D,  336,  422,  533,  582,  708,  729,  882, 
1077,  1106,  1208,  1313,  1362,  1382,  1402,  1454,   1491,  151 1,  1528,  166B,  1689, 

1702. 

"In  1845,'*  says  Prof,  Peirce,  in  a  lecture  on  comets  and  meteors,  ''at  about 

00  the  18th  of  February,  people  in  New  England  were  able  to  see  a  brill- 
:  obfect  close  to  the  sun.  Such  a  marvelous  spectacle  had  never  before  been 
seen.  Accurate  and  reliable  observations  of  its  position  with  regard  to  the  same 
were  made*      A  week  later,  a  wonderfully  brilliant  tail  of  i  comet  was  seen  skirt- 
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vug  the  borizon  just  after  sunset,  reaching  one-third  of  the  way  around.  At  per- 
ihelion, it  was  nearer  to  the  surface  of  the  sun  than  any  known  comet,  save  that 
of  1680,  and  both  of  them  swept  in  nearer  than  the  solar  corona. " 

It  was  estimated  by  Newton  that  the  comet  of  1680  was  subjected  at  perihel- 
ion to  a  heat  equal  to  2,000  times  that  of  red-hot  iron- 

The  discussion  of  this  comet  made  by  Prof.  J.  S.  Hubbard,  and  published  in 
Dr.  GoMld^s  Astrvnomicai  Journai^  VoL  i.,  is  pre-eminently  the  authority  concern- 
ing it.  Much  difficulty  was  encountered  in  an  attempt  to  fix  its  orbits,  owing  to 
the  shortness  of  time  for  observation,  proximity  to  the  horizon,  and  the  slowness 
of  its  motion.  The  peculiarity  producing  the  most  remark  was  the  smallness  of 
its  perihelion  distance,  resembling  the  comet  of  16S0,  while  its  physical  chaxactei- 
istics  resembled  the  comet  of  r668.  In  concluding  his  discussion  (VoL  ii.)t  Prof 
Hubbard  states  as  follows: — **So  far  as  the  data  employed  and  the  calculations 
based  upon  them  can  be  relied  upon,  the  hypothesis  of  the  identity  of  this  comet 
with  that  of  1688  is  not  sustained. "  The  probable  error  of  a  single  observation 
of  his  com|nited  orbit  was  determined  by  Hubbard  to  be  ^^  -J-  10". 62,  and  con- 
sidering also  the  probable  error  belonging  to  an  orbit  of  175  years,  the  difficulty 
stated  by  Nicholai  shows  itself,  viz.:  that  **  the  transition  from  a  period  of  175 
years  to  one  of  infinity,  makes  almost  no  diflference  in  the  representation  of  ob- 
servations." So  small  a  portion  of  the  orbit  is  it  within  our  power  to  observe^ 
that  the  differences  in  the  observations  upon  a  long  orbit  and  those  on  an  infinite 
curve  are  extremely  difficult  of  deterraination.  In  the  consideration  of  the  cornet 
of  1880  and  its  discussion,  the  observations  made  in  1843  "^*^y  ^^  ^^  ^^  g''  ^^^* 
importance. — Sciem€  Observer. 
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SCIENCE  LETTER  FROM  FRANCE. 

ATMOSPHERIC    DUST — KLEPTOMANIA^ — HUMAN   HEAT — PHOSPHORESCENCE. 

Paris,  April  13,  iS8oc 
The  Scientific  Association  of  France  has  resumed  its  instructive  Saturday 
Evening  Conferences  at  the  Sorbonne^  our  Royal  Institution,  under  the  presi- 
dency of  the  celebrated  and  indefatigable  M.  Milne  Edwards.  The  subjects 
selected  are  of  every  day,  living  interest,  are  the  specialty  of  each  lecturer,  and 
are  handled  in  a  popular  manner  and  illustrated  with  every  suitable  apparatus. 
M,  Jamin  has  expounded  the  latest  discoveries  in  telephones  and  phonographs; 
M.  Egger  has  deciphered  the  recent  papyrus  finds  in  Memphis;  M,  Bouley  has 
examined  the  question  of  rabies,  and  M,  Gaston  Tissandier,  of  elevated  balloon- 
ing notoriety,  has  revealed  many  interesting  facts  on  atmospheric  dust*  its  con* 
nection  with  cosmical  Aatter,  and  the  important  rdle  it  plays  in  fermentation  and 
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ecomposttion.  As  the  air  is  purer  after  being  washed  by  rain,  so  in  dry  weath- 
?er  and  especially  in  cities,  the  atmosphere  is  a  veritable  dust-bin ;  we  are  sensi- 
(ble  to  the  existence  of  these  particles  of  attenuated  matter;  in  breathing  them 
they  disgust  us,  and  in  falling  and  remaining  on  clothing  and  furniture  they 
Remonstrate  not  only  their  presence  but  their  plenitude.  Admit  a  sunbeam  into 
I  darkened  room  and  the  molecules  will  be  revealed  like  nebulae;  yet  the  num- 
S^crs  wc  perceive,  are  perhaps  but  the  minimum  of  what  exists,  for  after  the  naked 
eye  and  the  microscope  there  are  minutiae  which  dance  still  Much  of  this  atomic 
debris  is  of  inorganic  origin,  and  a  great  deal  is  derived  from  animal  and  vegeta- 
Wc  sources;  the  renowned  experiments  of  M.  Pasteur  have  demonstrated, that  among 
Ihe^  atomies  which  live,  move,  and  have  their  being  in  the  air,  are  germs  or 
Ipores  of  fermentation  and  decomposition,  that  is  to  say,  the  seeds  of  disease  and 
death.  Showers  of  dust  impalpable  as  flour,  and  sometimes  red  as  blood,  have 
alien  in  several  parts  of  the  world,  astonishing  or  frightening,  as  the  populations 
we  superstitious  or  cultivated;  these  showers  are  simply  silicious  particles  whipped 
Up  to  the  superior  regions  of  the  atmosphere,  and  driven  along  by  aerial  currents ; 
iticli  particles  have  been  lifted  in  Guiana  and  showered  on  New  York,  the  Azores 
and  France,  as  Ehrenberg  detected  therein  animalculae  and  shells*  peculiar  to 
Botith  America.  Over  the  summits  of  the  high  mountains  of  the  latter  country, 
the  atmospheric  currents  are  ever  charged  with  silicious  powder,  and  in. parts  of 
Mexico,  the  crests  of  mountains  act  as  veritable  bars,  and  compel  the  deposition  from 
Ihese  air  streams  of  the  dust,  and  which  accumulate  in  the  valleys  to  the  depth  of 
linety  yards.  Geology  recognizes  these  atmospheric  deltas.  The  foam  of  waves 
3  ihcy  dash  against  the  coast,  is  pulverized  into  feathery  pellicles,  w^hich  float 
sky-ward  with  a  trace  of  saline  matter  and  that  a  sea  breeze  carries  far  inland. 
Space  contributes  as  well  as  earth  and  ocean  to  the  production  of  aerial  dust; 
■when  meteorites  and  falling  stars  are  rendered  luminous  and  incandescent  by  their 
Ttibbing  against  strata  of  air  in  their  vertiginous  flight,  they  part  with  quantities 
of  their  metallic  elements  in  the  form  of  powder,  iron,  nickel,  and  cobalt,  sub- 
iifeiiices  thai  Nordensklold  has  gathered  on  the  virgin  snow  of  the  Polar  regions, 
Wlu  >pheric  dust   whether  collected  directly  on  a  sheet  of  piper,  or  from 

the  I  of  snow  and  rain,  is  probed  by  a  magnet,  the  tiny  particles  of  iron 

attracted,  have  all  a  spheroid  family  likeness,  resembling  furthermore  iron  filings 
if  melted  in  a  flame  of  hydrogen  or  the  extinguished  sparks  that  fall  on  striking 
an  ordinary  flint  and  steel  Nay  more,  similar  atoms  of  meteoric  iron  have  been 
rdin  the  Lower  Lias  formation,  geology  thus  affording  evidence,  that  as  now, 
before  the  appearance  of  man  on  earth,  atmospheric  dust  existed.  The  air  is 
vast  store  house  of  animalcules ;  expose  a  solution  of  some  organic  substance  to 
he  atmosphere  for  iwenty-four  hours,  it  will  be  speedily  inhabited  by  myriads  of 
ibsoria,  rolling  and  tumbling,  yet  so  small  that  hundreds  of  thera  if  placed  in  a 
ould  not  form  a  line  in  length.  These  worms  resemble  little  eels  An* 
s  animalcules  induce  decomposition  and  fermentation,  for  the  latter  cannot 
place  unless  the  organic  matters  be  in  contact  with  the  air,  to  receive  the 


; 
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seed  of  the  leaven,  which  by  cellide  propagation  leavens  the  wiiole  mam.  It  his 
lately  been  shown  that  the  proems  of  nitriiication  in  cenain  soUs  is  due  to  a  pe- 
culiar ferment,  that  is  to  say,  to  a  spore  floating  in  tjie  atmosphere,  aiid  BnSmg 
its  conditions  for  action,  slops  and  operates.  Marsh  fever  is  due  to  ceOales  or 
spores  existing  in  a  bog  neighborhood ;  the  same  spores  have  been  detmied  by 
the  microscope  in  the  expectorations  of  the  patient,  in  the  dew  that  was  exainaed, 
and  on  th^  surface  of  the  peaty  soil  where  they  were  generated.  This  is  flBfilj 
poisoning;  to  a  like  cause  is  due  the  fell  disease  known  as  hospital  gangrene,  the 
germs  in  the  polluted  ward-atmosphere,  enter  the  wounds,  induce  pntrilactioo, 
and  death.  Hence  the  importance  of  washing  the  affected  part  with  carbolic 
acid  or  other  anti-septic;  then  dressing  it  witli  a  wadding  that  will  intercept,  bjr 
acting  as  a  filter,  the  germs  to  be  deposited,  from  being  sown.  In  many  factones 
workmen  become  victims  to  the  dust,  generated  by  their  special  industry,  enter- 
ing and  saturating  the  lungs ;  on  dissecting  old  colliers,  their  lungs  after  forty  years 
respiration  of  dust,  instead  of  being  rose-colored  as  in  health,  were  as  black  as  the 
coai  itself;  the  dust  in  this  impalpable  form  is  often  the  cause  of  accidents;  it  can 
take  fire  and  blaze  like  alcohol.  Witness  the  catastrophe  at  the  Minneipofe 
fiouring  mills;  the  confined  air  highly  charged  with  the  flour,  becan>e  cm  a  par 
with  ether  or  alcohol,  awaiting  only  ignition  from  the  heated  millstone  to  bofit 
into  flame  and  explode. 

The  Society  of  Legal  Medicine  has  discussed  the  question  of  shop  lifting; 
no  very  clear  results  have  been  arrived  at ;  it  was  maintained  that  in  the  case 
where  the  accused  female^s  family  was  liable  to  hereditary  cerebral  irregularities, 
the  court  ought  to  accept  such  as  an  extenuating  circumstance.  It  seemed  to  be 
the  opinion,  that  too  much  importance  was  attached  to  the  abnormal  inclinations 
and  fancies  of  women  enteinU,  and  also,  that  the  interests  of  justice  were  not 
served  by  the  numerous  classifications  that  alienists  indulge  in.  Dr.  Lassie 
repudiates  all  the  doctrines  about  monomanias ;  a  woman  shop-lifts  because  she 
has  not  the  strength  to  resist,  and  if  any  obstacle  rises  up  to  baulk  her  thieving, 
that  chance  will  save  her,  as  reason  does  in  the  case  of  others.  He  disbelieves 
in  the  theory  of  excitement ;  the  seduction  is  not  greater  than  what  other  females 
experience  at  the  view  of  articles  of  toilet ;  it  is  transitory,  and  the  thief  speedi- 
ly forgets  not  only  the  pleasure  she  anticipated  from  possessing  an  object  easily 
obtained,  but  the  fault  itself.  He  concludes,  the  less  the  impulsion  of  the  weak- 
minded  will  be  imperious,  the  more  she  will  be  encouraged  by  every  attraction — 
that  of  impunity  included. 

M.  Him  has  devoted  a  good  deal  of  attention  to  the  subject  of  human  heat, 
and  in  his  experiments  has  been  assisted  by  Professor  Herzen,  of  Florence,  Heat, 
or  caloric,  is  synonymous  with  force,  and  there  ought  to  be  a  gain  or  loss  of  heat, 
following  the  nature  of  the  work.  For  example:  the  exertion  to  raise  our  own 
weight  in  ascending  a  stair-case,  or  a  mountain,  must  represent  a  loss  as  compared 
with  descending  either.  Now,  M.  Herzen  affirms  in  both  cases  the  contraction 
of  the  muscle  is  almost  the  same  ;  there  is  only  a  slight  difference  in  the  intensity 
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the  contraction  executed,  but  none  in  point  of  view  physiological.  From  the 
ometit  there  is  no  external  work,  there  is  no  consumption  of  heat  j  when  a 
tiscle  contracts,  there  is  a  diminution  of  temperature,  and  deoxidation.  Fol- 
wing  the  contraction  or  expansion  of  the  muscles,  the  physiological  actions  will 
a  Swiss  guide  will  ascend  a  mountain,  carrying  a  burden,  without  mani- 
!tiiig  fatigue;  but  perspiration  will  be  more  or  less  intense;  the  pulse  and 
piration  will  be  accelerated ;  the  panting  will  be  more  or  less  sensible,  following 
'business  of  the  individual.  These  phenomena  will  be  less  during  the  descent, 
intellectual  work  consume  or  produce  heat?  No,  according  to  M.  Hirn, 
e  course  of  our  thoughts  modify  at  each  moment  the  march  of  the  organic 
nctions  \  each  feeling  of  joy,  of  sadness,  of  pain,  of  fear,  or  of  agony,  determines 
cial  modifications  in  the  rythms  of  the  pulse,  of  respiration,  etc. ;  nervous 
isons  know  how  each  emotion  may  create  muscular  tremblings,  and  active 
rbeatings;  intense  and  sustained  intellectual  work  often  products  cutaneous 
attOQ,  amounting  to  positive  perspiration.  Is  there  no  loss  of  heat  in  this 
?  None,  because  the  labor  is  internal,  and  has  nothing  in  common  with 
external  manual  work;  but  the  intellectual  exertion  can  influence  the  nature  of 
|Kc  materials  that  oxygen  burns,  during  the  process  of  respiration ;  it  can  modify 
the  cmployiDent  of  oxygen,  and  thus  change  the  conditions  of  combustion. 

M.  de  Bcllesme  has  been  studying  the  phosphoresence  of  the  glow-worm, 
froiQ  the  physiological  side;  he  substituted  for  the  will  of  the  insect,  an  electric 
current,  and  was  thus  enabled  to  produce  the  luminousness  desired.  He  ascer- 
tained, and  so  corroborates  Matteucci,  that  the  presence  of  oxygen  is  indispensable 
to  the  production  of  phosphoresence,  hence,  there  is  in  the  luminous  organ  the 

teiaction  of  a  matter,  which,  in  combination  with  the  oxygen  of  the  air,  produces 
t;  the  structure  of  that  organ  excludes  the  possibility  of  all  secretion,  liquid 
solid,  for  the  matter  is  gaseous,  and  only  phosphuretted  hydrogen  is  glowing 
Itoder  ordinary  conditions.  Not  only  is  there  no  phosphorus  accumulated  in  the 
Drgan,  but  there  is  no  provision  of  matter  at  all  M.  de  Bellesme  has  demon- 
Itrated  conclusively,  that  the  luminous  substance  is  produced  in  proportion  as 
it  is  required — never  accumulated ;  that  phosphorescence  is  a  general  property  of 
the  protoplasma,  the  result  of  phosphuretted  hydrogen  produced  therein  by  chem- 
ical deccnnpositions  in  connection  with  the  cellules  of  the  organ;  the  decomposi- 
ID  the  case  of  the  glow- worm,  being  under  the  nervous  influence  of  the  insect, 
whidi  is  essential  for  setting  free  the  phosphorescence. 

The  estimation  of  the  quantity  of  cream  contamed  in  milk  can  now  be  made 

accurately  and  rapidly,  by  means  of  centrif\igal  force.     Attach  the  handle 

a  can^  filled  with  milk,  to  a  cord ;    hold   the  other  extremity  of  the  latter  in 

bafid,  and  twirl  as  if  for  a  sling ;    the  cream,  lighter  than  the  rest  of  the  milk, 

accumulate  on  the  surface  free  from  all  liquid,  and  more  quickly  than  if  in  a 

of  lepose ;    the  time  will  even  be  lessened  in  proportion  as  the  revolutions 

rapid.     When  the  milk  has  a  temperature  of  59  to  68  degrees  P.,  the  separa- 

of  the  cream  takes  place  in  fifteen  minutes,  at  the  rale  of  600  revolutions  per 
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minute.  At  the  sarae  time  the  quantity  of  water  added  to  the  milk  for  adulteraiing 
purposes  can  be  ascertained,  M.  Gembloux  having  tested  that  pure  milk  contains 
lo  per  cent,  of  cream,  added  one,  then  a  second  tenth,  of  water,  and  when 
whisked,  the  cream  represented  but  nine  and  eight  per  cent,  of  the  volume  of 
k-mnk*  Further,  when  whirled  in  the  ryJindrical  churn,  the  contents  formed  three 
distinct  layers — cream,  water,  and  skim-milk.  The  same  centrifugal  test  was 
apphcd  to  butter,  maintained  in  the  liquid  state  by  means  of  hot  water;  the 
matter  separated  into  three  states  toward  the  circumference  of  the  churn — fatty 
butter,  caseine,  and  salt  water;  it  was  in  the  latter  all  the  mineral  adulterations 
lodged  It  was  at  the  Exhibition  of  Vienna  that  an  apparatus  for  separating  cream 
from  milk  by  centrifugal  action,  was  first  made  known :  it  is  to  M.  Lefeldt  that 
the  honor  reverts  for  applying  the  system  on  a  vast  scale  by  means  of  a  turbine 
cylinder  making  800  rotations  per  minute,  when  the  cream  is  formed  round  the 
axle  of  the  machine,  after  which  comes  the  skim-milk,'  and  then  the  irapuriti^, 
forming,  as  it  were,  three  rings  or  zones.  Other  skim-milk  h>  introduced,  which 
forces  up  the  cream  to  run  over,  and  thus  out  of,  the  cylinder.  M.  Lawal's 
Swedish  skimmer  is  so  constructed^  that  in  proportion  as  the  cream  and  skim-milk 
are  separated,  they  pass  off  by  the  entrance  of  fresh  milk.  In  the  co-operative 
dairy  at  Kiel,  4,000  quarts  of  milk  the  produce  of  550  cows,  are  centrifugally 
skimmed  per  day. 

M.  ForePs  experiments  on  Swiss  Lakes  prove  that  cold  can  pcnetr<*tc  therein 
to  the  depth  of  1 20  yards. 

M.  Nordenskjold  has  slated,  in  a  letter  to  M.  Daubree,  that  judging  from  his 
dredgings  in  the  Siberian  Sea,  the  fauna  most  rich  in  individuals,  at  a  depth  of 
from  33  to  no  yards,  does  not  exist  between  the  tropics,  but  in  the  Glacial  Ocean 
and  the  Behring  Sea,  where  the  temperature »  too,  remains  at  the  bottom,  from  30 
to  28  degrees  R  The  municipality  of  Paris  intends  receiving  and  honoring  M. 
I  Nordenskjold  In  the  name  of  French  Science,  F.  C. 


PSYCHOLOGY. 


THE  SOUL— WHAT  IS  IT? 


Concerning  the  constitution  of  man  there  are  three  distinct  theories.  ThT 
first  regards  him  as  composed  simply  of  a  body,  actuated  for  a  time  either  by  the 
ordinary  forms  of  energy  or  by  some  modification  thereof  not  yet  recognized^  and 
as  losing  at  death  his  personal  individuality.  The  second  and  more  popular  view 
acknowledges  in  him  a  double  nature,  comprising,  in  addition  to  the  palpable, 
mderable,  and  visible  part  or  body,  an  invisible  and  immaterial  principle,  known 
miscuously  as  ''soul  "  or  **  spirit."     But  there  is  yet  a  third  theory,  which  con- 
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stders  man  as  a  threefold  being,  made  up  of  body,  soul,  and  spirit.  It  is  no  part 
of  our  present  purpose  to  define  the  exact  sense  in  which  these  last  two  terms  are 
used.  It  may  suffice  to  say  that  by  the  ordinary  advocates  of  the  triplicity  of 
buman  nature  the  "  soul  "  is  supposed  to  be  the  purely  immaterial  element,  whilst 
the  *^QM1U*'  forms  a  connecting  link  between  the  two,  and,  if  not  purely  incor- 
poreal, possesses  none  of  the  ordinarily  recognized  properties  of  matter. 

An  author^  whose  speculations  we  are  about  to  examine,  exactly  reverses  these 
two  terms,  and  looks  upon  spirit  as  a  something  absolutely  immaterial  and  trans- 
cendent«  whilst  the  soul,  the  seat  of  the  will,  the  passions  and  emotions,  is  per- 
ceptible by  one,  at  least,  of  bur  senses,  and  is  even  capable  -  f  being  experimen- 
tally isolated  and  obtained  in  solution* 

We  find  ourselves  confronted  by  a  number  of  facts,  hitherto  without  explan- 
ition  and  without  connection.  Among  these  must  rank  the  phenomena  of  sym- 
patfar  and  antipathy  as  between  diflerent  individuals,  human  or  brute.  On  first 
meeting  with  some  person  of  whom  w^e  have  no  previous  knowledge,  we  often 
experience  a  strong  liking  or  a  violent  dislike,  for  neither  of  which  we  can  render 
any  definite  reason.  As  a  rule  women  and  children  are  more  frequently  impressed 
in  this  manner  than  are  adult  men.  It  very  often  happens,  too,  that  if  we  sup- 
press and  overcome  these  sudden  prepossessions,  we  find  in  the  end  that  they 
were  justifiable,  and  thit  second  thoughts  were  not  best. 

Ftinher,  the  emotions  and  passions  of  men  assembled  together  are  infectious^ 
passing  from  one  to  another  more  rapidly  than  bodily  diseases.  From  one  or 
bt>cii  a  few  energetic  individuals  enthusiasm  may  be  diffused  through  a  senate,  a 
regineot^  or  a  ship's  crew.  On  the  other  hand,  a  few  terrified  or  bewildered 
persons  may  spread  a  panic  among  thousands.  It  is  commonly  said  that  emo- 
tions  propagate  themselves,  but  we  wish  to  know  in  what  manner  and  by  what 

aas  this  is  effected.  :*:^f;*;ii;****** 

We  find^  again,  sympathies,  and  especially  antipathies,  which  may  be  traced 
ween  entire  species  of  animals,  and  which  some  of  us  seek  to  explain  by  th^ 
indefinite  and  long-suffering  word  **  instinctive."  If  a  dog  has  been  striked 
with  a  gloved  hand,  and  if  the  glove  is  then  held  to  the  nose  of  a  young  kitten, 
still  blind,  the  little  creature  begins  to  spit  in  anger.  How  is  this  fact  to  be  ex- 
plained ?  The  kitten  has  never  yet  seen  a  dog,  but  in  the  mere  odor  it  recog- 
nises a  hostile  element.  Heredity  ?  True,  but  how  is  the  antipathy  handed 
down  from  generation  to  generation  ?  By  what  sign  does  the  blind  animal  detect 
the  presence  of  an  enemy  ? 

lliere  is  still  a  further  phenomenon  which  may  be  looked  on  as  a  heightened 
antipathy — fascination.     We  all  know  that  very  intense  fear,  instead  of  prompting' 
to  Sight,  may  paralyse.  :&:  sj:  ^  *  :^  %  jK 

Taking  a  general  view  of  all  these  phenomena,  in  so  far  as  they  are  actually 
established,  it  would  seem  that  animals,  including  man,  must  throw  off  from  their 
niffices  some  emanation  capable  of  acting  upon  other  animals  and  men  with  whom 
dicy  come  in  contact  or  in  near  proximity.     This  supposed  emanation  may  vary 
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in  its  character  in  one  and  the  same  individual,  according  to  its  psychical  condi- 
tion. If  the  vapors  or  gases  thus  emitted  by  two  animated  beings  are  in  hannony, 
the  result  is  sympathy  or  attraction.  If  they  disagree,  the  consequence  is  antipa* 
thy,  showing  itself  as  hatred  in  the  strong  and  as  fear  in  the  weak.  This,  it  will 
be  doubtless  admitted,  is  a  possible  explanation  of  some  of  the  phenomena  above 
noticed;  but  is  it  the  true  or  the  only  one?  Do  such  emanations  really  exist? 
It  is,  we  think,  certain  that  many  animals  become  aware  of  the  presence  either 
of  their  prey,  of  an  enemy,  or  of  a  friend,  by  the  sense  of  smell,  even  at  very  con- 
siderable distances.  Our  lamented  friend  Thomas  Belt  was  led  to  the  conclusion 
that  ants  are  able  to  communicate  with  each  other  by  means  of  this  sense,  and  have 
in  fact  a  smell-language.  Unfortunately  the  sense  of  smell  is  so  weak  in  man  that 
it  becomes  very  difficult  for  us  to  decide. 

Prof.  Jager  holds  that  certain  decompositions  take  place  in  the  aninaa]  system 
in  strict  accord  with  psychic  changes.  All  observers,  he  tells  us,  agree  that  mus- 
cular exertion   effects  but  a  very  trifling  increase  of  the  nitrogenous  compounds 

irttsent  in  the  urine.  On  the  oiher  hand,  Dr.  Boecker  and  Dr.  Benecke*  have 
proved  that  intense  pleasurable  excitement  effects  a  very  notable  increase  of  the 
nitrogenous  products  in  the  urine,  derived,  as  a  matter  of  course,  from  the  de- 
composition of  the  albuminoid  matter  in  the  system,  Prout  and  Haughton  have 
made  a  similar  observation  concerning  the  effects  of  alarm  and  anxiety.  Heocc, 
tht^refore,  it  would  appear  that  strong  emotion  involves  an  extensive  decomposi- 
tion of  nitrogenous  matter,  and  in  particular  of  its  least  stable  portion,  the  al- 
buminous compounds.  But  does  the  whole  of  the  matter  thus  split  up  reappear 
in  the  urine  ?  Prof.  Jager  thinks  that  a  portion  escapes  in  a  volatile  state,  form- 
ing the  odorous  emanations  above  mentioned.  This  portion  he  considers  is  the  smti^ 
which  exists  in  a  state  of  combination  in  the  molecule  of  the  albumen»  and  is  hb- 
erated  under  the  influence  of  psychic  activity.     Hence  his  soul,  like  the  body,  is 

ot  a  unitary  entity,  called  once  for  all  into  existence,  but  is  a  something  perpet- 
ually secreted,  and  as  perpetually  given  off.  It  pervades  the  entire  system.  Each 
organ  has  its  distinct  psychogen,  all  of  which,  however,  are  merely  differentiations 
of  the  one  primary  ovum-psychogen.  Further  raodi*ications  take  place  from  time 
to  time,  in  accordance  with  the  mental  condition  of  the  man  or  other  animal.  It 
will  here  be  remembered  that,  according  to  Haeckel  (**  Die  Heutige  Entwickd- 
ungslehre  in  Verhaltnis  tm  Gesammt-wissenschaft"),  all  organic  matter,  if  not 
matter  altogether,  is  be-souled.  Even  the  *•  plastidules** — the  molecules  of 
protoplasm — possess  souls. 

In  support  of  the  assumption  that  a  volatile  something  is  given  off  from  albu- 
men, Prof,  Jager  gives  the  following  delicate  experiment : — If  we  prepare,  from 
the  blood  or  the  flesh  of  any  animal,  albumen  as  pure  as  possible,  and  free  from 
smell  and  taste,  and  treat  it  with  an  acid,  there  appears  a  volatile  matter  which  is 
perfectly  specific,  differing  in  the  case  of  each  animal  species.  But  this  odor 
varies  according  to  tlie  intensity  of  the  chemical  action.  If  this  is  slight  we  per- 
ceive the  specific  '*  bouillon  odor"  which  the  flesh  of  the  animal  in  question  gives 
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on  boiling.  On  the  contrary,  if  the  reaction  is  violent,  the  odor  given  off  is 
that  of  the  excrement  of  the  species.  Here,  then,  we  have  the  two  main  modifica- 
tions of  psychogen*  the  sympathetic  and  the  antipathetic  form. 

Dr.  O.  Schmidt,  Professor  of  Chemistry  and  Physics  at  the  Veterbary  Col- 
lege of  Stuttgart,  has  repeated  these  experiments  upon  the  brains  of  animals.  The 
odoriferous  principle  is  here  evolved  much  more  easily  than  from  egg  albumen. 
Immediately  on  the  addition  of  an  acid  an  offensive  odor  appears,  which  vanishes 
as  rapidly,  and  cannot  be  caused  to  reappear.  Nor  has  it  been  found  possible  to 
elicit  from  brain  the  more  agreeable  odor.  ^H 

It  will  doubtless  be  granted  that  certain  yet  unexamined  specific  odors  are  ^^ 
given  oflT  by  living  animals ;  that  these  odors  may  be  repulsive  or  attractive  to 
other  species;  that  they  may  be  liberated  more  abundantly  under  mental  excite- 
ment. But  where  is  the  proof  that  these  odors  are  the  soul  in  any  condition  ? 
May  they  not  be  regarded  merely  as  an  effect  which  psychic  emotion,  along  with 
oiher  agencies,  produces  in  and  upon  the  body  ? 

Wc  will,  therefore,  though  not  without  misgivings,  quote  an  experiment  to 
which  Diintsmaier  attaches  much  importance.  He  placed  in  a  large  wire-work 
cage  m  number  of  hares,  snd  allowed  a  dog  to  run  around  this  prison,  snuffing  at 
the  inmates,  and  attempting  to  get  at  them  for  about  two  hours.  It  need  scarcely 
be  said  that  the  hares  were  in  a  state  of  great  terror.  At  the  end  of  that  time  the 
dog  was  killed  ;  his  olfactory  nerves  and  the  interior  membranes  of  the  nose  were 
uken  out  with  the  least  possible  loss  of  time,  and  ground  up  in  glycerin.  The 
clear  liquid  thus  obtained  contained  the  souls  of  the  hares,  or  at  least  portions  of 
Ihem,  in  an  intense  state  of  painful  excitement.  Every  animal  to  whom  it  was 
administered,  either  by  the  mouth,  or  by  injection  under  the  skin,  seemed  to  lose 
all  coinage*  A  cat  after  tiking  a  dose  did  not  venture  to  spring  upon  some  mice, 
A  roastiflf  similarly  treated  slunk  away  from  the  cat.  Now  we  are  here  confronted 
by  a  serious  difficulty  :  if  a  second  dog  was  rendered  timid  by  merely  a  small  por- 
tion of  this  extract  of  fear>  how  is  it  that  the  first  dog,  after  snuffing  up  the  whole, 
did  not  suffer  the  same  change  and  become  afraid  of  the  hares  ? 

Other  experiments,  we  are  told,  were  tried  with  analogous  results*     Thus  a 
ic  extract  of  courage  was  obtained  from  a  young  lion,  the  olfactory  nerves 
I  dog  being  again  used  as  the  collecting  medium. 

A  difficulty  which  must  make  us  hesitate  before  ascribing  animal  antipathies 
to  tame  disagreement  in  their  souls,  making  itself  known  by  their  specific  eman 
aMOSi  is  the  following :  the  animals  of  uninhabited  islands  when  they  first  come 
ill  contact  with  roai  entertain  no  antipathy  for  him,  until  his  propensity  for  indis 
criminate  slaughter  is  learnt  by  experience.  Can  we  assume  that  his  emanations 
have  diangcd  in  the  meantime  ?  Again,  a  colony  of  mice  had  established  them- 
aelires  at  the  bottom  of  a  deep  mine,  doubtless  to  prey  upon  the  provisions,  can- 
dleSt  etc,  of  the  workmen,  and  had  flourished  there  for  many  generations.  One 
of  them,  being  captured,  was  brought  up,  placed  in  a  cage,  and  shown  to  a  cat. 
The  cat  prowled  around  and  tried  to  get  at  its  prey,  but  the  mouse  gave  not  the 
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least  sign  of  alarm.  Why  should  the  emanations  of  a  cat  be  less  alarming  to  this 
mouse  than  to  any  other?  Is  the  tiger,  our  natural  enemy — which^  according  to 
Prof.  Jager,  bears  the  same  relation  to  tis  which  a  cat  does  to  a  mouse, — ^any  more 
offensive  to  us  than  certain  animals  which  never  p'ey  upon  man  at  all,  such  as  the 
polecat  or  the  skunk  ?  If  the  timid  man  tempts  the  dog  or  the  ox  to  attack  him, 
on  what  prmciple  does  he  diffuse  panic  among  his  fehow-raen? 

In  short,   Prof.   Jager's  theory  is  beset  witli  many  and  serious  difficulties. 

^^iNevertlieless,  or,  rather  the  more,  we  consider  it  entitled  to  a  careful  examin- 
^^^ation,  both  as  regards  iis  conclusion  and  the  phenomena  upon  which  it  is  based  j 
I  the  science  of  odors  has  yet  to  be  constituted,  and  we  are  convinced  that  it  will 
I       amply  repay  the  needful  trouble. — houdou  Jaumal  of  Siu$ue, 
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The  recent  publication  of  Professor  ZoUner's  work  in  Germany,  the  death  of 
Serjeant  Cox,  a  distinguished  lawyer  and  spiritualist  in  England,  and  the  extend- 
ed publication  of  Mr.  Joseph  Cook's  lectures  in  this  country  have  manifestly 
awakened  a  new  interest  in  the  alleged  phenomena  of  what  is  called  '*  spiritual- 
ism." So  many  communications  have  come  to  us  from  all  parts  of  the  country, 
the  writers  earnestly  inquiring  **why  scientific  men  do  not  investigate  the  subject 
fully,  and  sdfk  it  once  for  all,''  that  we  are  led  to  allude  to  the  matter  briefly. 

In  the  first  place,  we  will  say  that  scientific  men  have  investigated  it^  and 
published  the  results  of  their  labors.  In  England,  three  representative  men  of 
the  highest  distinction,  Wallace,  the  naturalist,  Varley,  the  electrician,  and 
rookes,  the  chemist,  have  given  the  subject  thorough  experimental  examination. 
Crookes  devoted  four  years  to  the  labor,  Varley  sei^en^  and  Wallace  ten^  and  they 
state  in  the  most  decided  manner  that  the  alleged  phenomena  are  actual  and  real. 
All  these  scientists  are  Fellows  of  the  Royal  Society,  and  they  represent  three  of 
the  most  important  departments  of  physical  and  natural  science,  chemistry,  elec- 
tricit>%  and  biology.  In  Germany,  five  of  the  renowned  professors  in  the  univers- 
ities, with  Zollner  at  the  head,  have  laboriously  investigated  the  problem,  and 
they  also  avow  belief  in  the  verity  of  the  phenomena.  In  Russia,  Wagner  and 
ButlerolT,  professors  in  the  University  at  St.  Petersburg,  after  years  of  patient  in- 
vestigation, have  reached  similar  conclusions.  In  addition  to  those  named  above, 
Dr.  Franz  Hoffman,  of  Wurtzburg  Universit)%  Camille  Flammarion  and  Hermann 
Goldschmidt,  diltinguished  astronomers,  and  a  large  number  of  other  scientific 
men  in  Europe,  noted  for  accuracy  of  research  and  great  acquirements,  render 
the  same  affirmative  verdict.  In  this  country,  the  late  venerable  Dr.  Robert 
Hare,  of  the  University  of  Pennsylvania,  gave  five  years  of  experimental  labor  to 
subject,  and  he  also  became  a  convert.  With  him  may  be  counted,  perhaps, 
oty  other  students  in  science,  of  less  note,  who  coincide  in  his  views. 
Let  us  look  at  the  other  side.     In  England,  three  distinguished  representative 
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sdendfic  men,  Tyndall,  Huxley,  and  Carpenter,  entirely  dissent  from  the  con- 
dnsJODs  and  views  of  the  three  others  named.  Tyndall  speaks  of  the  ''intellect- 
ol  whoredoms  of  spiritualism."  Huxley  asserts  that  he  *' should  have  no  in- 
terest ia  it  if  it  was  true."  Carpenter,  in  a  spiteful  way,  designates  as  ''fools" 
ail  who  uke  the  trouble  to  look  into  the  matter;  and  oracularly  declares  that  ''  the 
whole  thing  is  nothing  but  unconscious  cenhraiwny  All  of  these  gentlemen,  like 
the  others,  are  Fellows  of  the  Royal  Society. 

In  Germany,  ZoUner  meets  with  a  strong  adversary  in  a  distinguished  professor 
in  mother  university,  who  has  written  a  **  counterblast "  to  Zollner's  book.  The 
great  Daturali<it,  Carl  Vogt,  dissents,  and  so  do  Haeckel,  Buchner,  and  Rolle.  In 
this  country,  Agassiz  was  incredulous  of  the  whole  thing,  and  so,  it  would  appear, 
are  a  large  majority  of  the  notable  men  connected  with  our  colleges  and  universi- 
ties. But  it  is  quite  impossible  to  learn  the  truth  in  this  regard.  A  considerable 
Dumber,  as  we  personally  knov,  express  views  in  private  which  they  are  careful 
Dot  to  make  known  in  public. 

From  the  above  brief  review  it  will  be  seen  that  "  spiritualism "  in  this 
ooontry  and  Europe  is  regarded,  among  scholars  and  investigators,  with  about  the 
nme  diversity  of  views  as  *'  Darwinism."  On  this  continent,  the  great  names  of 
Buia  and  Dawson,  with  numerous  others,  are  counted  as  disbelievers  in  Mr.  Dar- 
win's theories;  on  the  other  hand,  the  young  naturalists,  with  America's  distingubh- 
cd  botanist.  Professor  Gray,  at  their  head,  incline  to  adopt  his  conclusions.  In 
£i]rq)e  about  the  same  remarkable  diversity  in  opinion  is  found  among  the  great 
icfaolars  and  experimenters. 

There  is  hardly  any  theory  or  doctrine  in  science  upon  which  learned   men 
are  perfectly  agreed,  and  it  is  not  probable  that  this  conflict  of  opinion  will  end 
very  soon  in  regard  t )  spiritualism  or  Darwinism.     Whilst  it  is  true  that  in  inves- 
tigations which  so  completely  baffle  the  ordinary  observer  the  thorough  scientific 
man  has  a  great  advantage,  he  is  still  warped  by  prejudice,  and  there  cling  to  him 
certain  weaknesses  common  to  humanity  under  all  conditions.     He  is  apt    to 
adopt  Faraday's  views:  '*  Before  we  proceed  to  consider  any  question  involving 
principles,  we  should  set  out  with  clear  ideas  of  the  naturally  possible  and  im- 
possible."    If  we  are  to  investigate  nothing  till  ye  know  \\.\oh^  possible ^  the 
boondaries  of  the  field  of  investigation  become  narrowed  almost  to  a  point.     The 
aodoo  is  absurd.     Nature  is  chary  of  her  secrets,  and  we  are  not  permitted  to 
have  any  very   clear  ideas  of  what  is  impossible.     Doubtless  those  who  have  in- 
vestigated the  subject  under  consideration  have  entered  upon  the  work  with  all 
the  prejudices  a^d  doubts  natural  to  labor  in  such  a  field  of  mist  and  darkness, 
where  tricks  and  fraud  may  be  presumed  to  hold  sway.     The  conclusions  reach  ed 
k  the  aggregate  have  been  so  conflicting  that,  so  far  as  the  world  goes,    nothing 
has  been  settled,  and  we  do  not  see  how  it  can  become  a  clear  matter  of  belief  or 
<&Mief  among  all  classes  from  any  investigations  that  may  be  undertake  n,    no 
aatter  how  learned  or  exalted  the  individuals  may  be  who  enter  upon  the  labor. 
To  be  sure,  spiritualism  rests  upon  alleged  physical  occurrences  and  facts,    and 
iv-« 
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SO  does  Christknity,  but  sdence  is  incompetent  to  convince  the  world  of  the 
truthfulness  or  falsity  of  the  later  as  well  as  of  the  former.  Seeing  is  not  always 
beheving,  and  the  most  obstinate  disbelievers  in  experimental  results  are  among 
the  co-laborers  and  associates  of  those  who  bring  forward  alleged  results  for  con- 
sideration. Especially  is  this  the  case  among  ihose  whose  prejudices  run  counter 
to  facts  sought  to  be  established. — Boston  Journal  of  Chimistry, 
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TRANSLATED    FROM  THE  FRENCH  OF  ZABOROWSKI,  BY  B.   L.  BERTHOUD,  A.    M- 

"  How  far  in  past  geological  ages  can  we  demonstrate  the  existence  of  man? 

We  have  toniay  all  necessary  elements  to  give  a  satisfactory  answer  to  this 
question. 

Already  in  the  beginnmg  of  1864,  M.  Garrigou  believed  that  he  had  proofs 
of  the  contemporaneity  of  roan  and  miocene  mamroifers. 

These  proofs  were  bones  of  Dicrocerus  Elegans,  broken  exactly  like  those 
from  the  quaternary  caverns  of  France.  Those  bones  came  from  the  hill  at 
.Sansan*  Department  of  Gers.  Submitted  to  scientific  discussion  in  1868^  this  proof 
made  no  sensible  impression.  Nor  did  the  so-called  notches  on  a  rhinoceros* 
jaw  observed  by  CoL  Sauss^dat  from  miocene  strata  at  Billy,  in  France,  obtain 
any  greater  credence, 

M.  Delaunay  reported  his  discovery  of  incisions  observed  by  him  on  the 
fossil  ribs  of  a  Haliterium  obtained  from  the  miocene  cliffs  of  Pouance,  These, 
for  a  long  time,  were  attributed  to  the  action  o^  man.  But  in  1873,  this  posi- 
tion was  abandoned  by  Delaunay  and  his  follower,  L*Abbe  Bourgeois,  and  the 
Qcisions,  on  the  advice  and  proof  M.  Hcbert,  were  attributed  to  a  slvark.  the 
^carchorodon  megaludon,  that  had  probably  once  gnawed  them  when  yet  fresh. 
These  fossils  can  to-day  be  seen  in  the  museum  of  St.  Germain. 

Generally,  the  only  objects  inconiestably  of  the  miocene  epoch,  which  bear 
traces  of  marks  actually  formed  by  the  intervention  of  human  agency,  are  the 
chipped  flints  of  Thd^nay  in  the  Department  (Loire  et  cher.)  These  have  been 
gathered  by  M.  Bourgeois  at  a  great  depth  in  the  ground,  under  a  more  recent 
fideposit  that  yielded  polished  implements  of  flint.  All  these  being  in  a  much 
more  recent  quaternary  stratum,  while  under  them  were  miocene  layers  con- 
taining abundant  fragments  of  haliterium,  mastodon,  acerotherium,  etc. 

The  rough  flint  tools  consist  of  scrapers,  reamers,  and  small  flint  points,  but 
all  so  roughly  fashioned  that  everybody  hesitated  for  a  long  time  to  take  them  for 
flint  chippings,  designedly  so  chipped. 
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>urgeois  presented  the  first  ones  found,  to  the  congress  of  1867,  A 
rapers  were  then  admitted  to  have  been  fashioned  by  human  design,  among 
so  agreeing  being  Messrs.  Mortillet  and  Hamy.  But  when  in  1873,  M. 
burgeois  preseated  some  more  new  specimens  found  by  him,  tathe  same  congress^ 
ptnions  of  their  being  the  work  of  human  hands,  were  much  divided.  But  the 
^pcfs  were,  however,  recognized  as  genuine,  some  of  them  even  presenting 
only  marks  of  fire,  but  have  been  shaped  by  aid  of  fire,  the  chipping  having 
employed  only  to  correct  the  action  of  heat,  and  to  modify  the  rough  burnt 

Mortillet,  after  this,  formed  of  this  epoch  of  the  first  recognized  human 
;  the  epoch  of  the  •*  astonished  stone" — in  French,  *' Pierre  etonnce," — i.e. 
nished  or  split  up.     Some  of  the  flint  tools  are  deeply  altered  and  seamed  by 
lis  action,   nevertheless  we   can   not  admit,  except  with  repugnance  that  the 
rings  who  constructed  these  flint  chippings,  were  masters  of  fire,  and  capable 
ting  it,  if  even  of  using  it. 

►' CTc  these  beings  in  fact  what  we  might  call  men  ?  This  question  has  been 
ed  and  discussed  in  all  its  different  bearings  by  Messrs,  Mortillet,  Hove- 
and  Gaudry,  the  Paleontologist,  and  decided  by  them  in  the  negative, 
is  known  that  animated  beings  on  earth  have  followed  a  regular  ascending 
,  their  most  perfect  developed  forms,  appearing  in  the  order  of  succession 
velopment  of  former  inferior  types, 

all  paleontological  series,  we  do  not  see  one  group  of  highly  organized 
appear  on  the  arena  before  the  appearance  of  an  inferior  ancestral  group, 
cnce,  this  law  by  no  means  would  prevent  us  from  considering  the  makers 
dint  tools  of  Thdnay,  to  be  considered  ** a  priori"  as  human  beings. 
\t  principal  types  of  monkeys  were  already  in  existence  in  the  middle 
e  epoch  ;  the  single  species  of  which  numerous  remains  are  now  known 
**Mesopithecus  Pentelici/'  from  Greece.  This  simian  was  highly  dcvel- 
and  comes  from  the  upper  miocene, 

Lartet  has  discovered  two  anthropomorphous  monkeys  in  the  middle 
€•     Hence,  an  ancestrial  form  nearly  human,  could  very  well  have  ap- 
[d  in  this  same  miocene  epoch  without  interfering  with  the  laws  of  evolu- 
But  there  is  not  in  the  whole  middle  miocene,  one  species  of  mammifer 
eotical  with  present  species. 

All  species  of  animals  and  plants  have  been  changed  on  earth  since  that 
uiod,  and  there  is  nothing  startling  in  this  when  we  reflect  on  the  enormous 
Efiod  of  time  that  has  elapsed  since  the  middle  miocene  period, 

TTie  Thtoay  Qints  occurred  below  strata  that  are  middle  miocene,  that  is 
le  **  Calcaire  de  Beance,"  then  after  this  we  have  the  upper  miocene  of  Pikcrmi 
Ii4  of  Vandcve;  then  we  have  the  lower  Pliocene;  then  follows  the  submerged 
irest  bed  of  Cromer,  in  England ;  then  above  that  the  period  of  glacial  boulder 
tjr»,  of  Norfolk ;  this  to  be  followed  by  diluvium ;  then  follows  the  Reindeer 
sriod;  lastly  our  present  age.  **  (Gaudry.)" 
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Since  the  end  of  the  lower  miocene^  the  mammalian  fauna  has  been  re- 
newed at  least  three  times,  and  between  middle  miocene  and  our  present  period 
there  have  been  not  only  specific  difTerences,  but  also  generic  differences. 

{To  b€  cmttinued,) 


A  BURIED  RACE  IN  KANSAS^ 

BY  JUDGE  K.  P.   WEST,  KANSAS  CITY,    If  O. 

Mr  Presidmt^  Ladks  and  Gentlemen  : 

I  have  the  honor  this  evening  of  presenting  to  the  Academy  some  additional 
facts  hastily  gleaned,  upon  a  subject  heretofore  partially  considered,  and  which 
tend  further  to  strengthen  the  growing  belief  that  a  field,  until  recently  considered 
barren  in  archaeological  remains,  promises  now,  from  developments  of  almost  daily 
occurrence,  to  become  second  to  none  in  interest  xn  this  respect.  The  appliances 
of  our  civilization  are  bringing  to  notice,  in  Kansas,  a  race  unknown  to  history  or 
tradition,  and  whose  rery  existence,  from  any  monument  or  vestige  appearing  upon 
the  surface,  might  have  remained  unsuspected  and  unmarked  forever,  but  for 
those  appliances. 

The  district  of  country  explored  is  in  Marion  county,  Kansas^  and  extends 
from  Florence,  on  the  Atchison,  Topeka  &  Santa  Fe  R.  R.,  to  four  miles  north 
of  Marion  Centre,  situated  on  a  branch  of  that  road.  This  entire  area,  extending 
along  the  Cottonwood  Valley  and  border  of  the  low  hills  bounding  it  on  either 
side,  to  use  the  language  of  my  young  friend  Melvin  Billings,  to  whose  indefat- 
igable researches  we  are  indebted  for  most  of  the  facts  I  lay  before  you,  **i5 
covered  and  underlaid  with  human  remains,*'  My  own  observations  sustain  the 
justice  of  this  statement. 

In  the  environment  of  the  confluence  of  Clear  Creek,  Mud  Creek,  and  the 

rCottonwood,  in  the  vicinity  of  Marion  Centre,  there  is  evidence  of  tliree  distinct 

Pnices,  which  preceded  our  present  civiHzation,     Evidence  of  the  most  recent  is  to 

be  found  in  the  burial  places  of  our  modem  Indians;  next  a  hundred  or  more  of 

Llow  mounds  or  borrows  containing  human  remams,  such  as  fragments  of  pottery, 

ktone  and  bone  implements,  ashes,  charcoal,  burnt  clay,  stone  pipes,  and  human 

5nes,  testify  to  a  greater  antiquity;  and  evidence  of  the  remaining,  and  most 

ancient  race,  is  to  be  found  in  human  remains  without  anything  whatever  upon 

the  surface  to  indicate  their  presence. 

These  last  are  encountered  in  excavations  for  cellars,  in  well-digging»  and  in  the 
cuts  of  the  M,  h  M.  P.  R,  R,,  a  branch  of  the  A.,T.  &  S,  F.  R.  R.,  before 
alluded  to.  The  latter  class  of  remains,  especially  on  the  low  hills  fringing  the 
valley,  are  all,  so  ia.r  as  I  had  an  opportunity  to  observe  them,  found  in  a  Lacus- 
trine deposit^  under  a  deep»  black  vegetable  mold,  and  rest  on  the  Glacial  diift. 
This  was  the  case  at  the  cellars  of  Mr.  Baylis  and  Mr.  Case,  at  Marion  Centre, 
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where  human  remains  were  found.  At  each  place  I  observed  the  Drift  cropping 
out  on  the  hill-slope  at  a  short  distance  from  the  cellars.  I  also  observed  drift 
pebbles,  which  had  been  thrown  out  from  the  bottom  of  each  cellar.  In  digging 
a  trench  from  Mr.  Baylis*  cellar  a  stone  raortar  was  found  at  about  the  same 
depth  of  the  cellar,  and  was  covered  over  in  fiUing  the  ditch  and  left  remaining 
where  found.  But  it  rausi  not  be  inferred  that  these  two  cellars  are  the  only 
places  where  these  inysierious  remains  are  encountered. 

Mr*  Billings,  in  a  former  letter  to  me,  says :  **In  the  excavation  of  nearly 
every  cellar  and  well  in  town  some  relic  of  aboriginal  inhabitancy  has  been 
found/'  His  residence  is  with  his  father,  a  short  distance  out  of  town,  and,  in 
the  Siame  letter,  he  says :  **  In  digging  a  cistern  at  my  home,  one  of  these  peculiar 
gni%^es  was  struck,  from  which  charcoal,  burnt  bones,  flint  chips,  etc.,  were  taken. 
In  excavating  the  basement  of  our  barn,  38  by  40  feet,  seven  of  these  graves  were 
discovered.'*  The  M,  &  M.  P,  R,  R,  crosses  Mud  Creek  some  two  or  three 
baodred  yards  south  of  Marion  Centre,  and,  in  the  same  letter,  Mr.  Billings  con- 
liiiues :  **  In  grading  the  approaches  to  the  bridges  a  large  amount  of  pre-historic 
debris  was  discovered,  among  which  are  broken  bone  implements,  stone  arrow 
aod  spear  points,  stone  axes,  grooved  mallets,  rub  stones,  broken  pottery,  etc." 

But  the  best  observed  graves  of  this  kind,  if  graves  they  are,  were  found  at 
the  brick-yard  of  Mr.  W.  S.  Moulton,  one  and  a  half  miles  north  of  Marion 
Centre.  These  were  well  examined  by  Mr.  Billings  and  Mr.  Moultoit,  and 
pOKCSS  fomc  very  remarkable  features  independent  of  their  evident  great  antiq- 
ttily-  The  clay  used  by  Mr.  Moulton  is  a  Lacustrine  deposit  containing  Ume^ 
oODnections,  and  is  very  similar  to  the  Loess  or  brick  clay  in  this  city.  It  is  three 
to  fCHiT  feet  in  thickness,  only,  covered  by  two  feet  of  black  vegetable  mold,  and 
rests  on  the  Glacial  drift,  Mr.  Moulton  has  removed  the  clay,  in  his  brick-making, 
over  a  space  of  less  than  Miy  feet,  but  in  this  small  area  he  has  found  eleven  of 
these  buried  repositories  of  the  dead.  They  are  cone-shaped,  covered  over  with] 
two  feet  or  more  of  undisturbed  vegetable  mold,  and  all  rest  on  the  Drift.  From 
A  carefal  measurement  of  some  of  these,  by  Mr.  Billings  and  Mr.  Moulton,  they 
were  found  to  be  fifty- four  inches  in  diameter  at  die  base,  eighteen  inches  at  the 
topt  •^  thirty-six  inches  high ;  i.  e.  there  is  found  in  the  clay,  of  these  dimcn- 
iions^  a  bUck  cone-shaped  mass  of  mixed  ashes,  charcoal,  fragments  of  shells, 
iDtcrmingled^  perhaps,  ^nth  clay  and  containing  human  remains. 

Whai  is  very  remarkable,  the  base  of  the  cone,  at  equal  distances,  sends  out 
three  tmngular  projections  of  about  twelve  inches  in  extent;  and,  still  more 
gemarkablc.  is  the  correspondence  with  this  configuration  of  an  ornamentation,  or 
carved  figure,  on  a  fragment  of  the  pottery  found.  The  ornamentation  seems  to 
btve  been  sculptured  after  the  vessel  was  partially  dried,  and  before  burning. 
There  is  but  a  part  of  the  figure  or  emblem  on  the  fragment  obtained,  but  there 
ii  enough  of  it  remaining  to  associate  \i  with  the  peculiar  shape  of  the  receptacles 
found  imbedded  in  the  clay,  without  any  great  stretch  of  the  imagination.  The 
pW  of  the  figure  remaining  forms  an  arc  of  a  circle,  with  one  of  the  triangular 
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'  shaped  projections  based  in  it.     All  this  will  be  better  understood  by  the  engraved 
representations  in  Figs,  i,  2  and  3. 

The  dark  lines  in  Fig.  i  represent  the  fragment  of  pottery  and  segment  of 
the  figure  remaining  on  it,  and  the  dotted  lines  the  lost  segment,  or  the  figure 
restored  as  supposed  to  have  been  sculptured  on  the  vessel.  Fig.  2  represents 
the  base  of  the  repositories  as  outhned  in  the  clay.  Fig.  3  represents  a  side  view 
of  the  repositories. 


Flf    I— Full  Siie, 

What  is  the  peculiar  shape  of  these  repositories  and  figures  emblematic  of? 
Possibly  of  the  sun.  The  people  who  conceived  and  fashioned  them  must  have 
had  some  knowledge  of  geometrical  lines  and  a  considerable  degree  of  intelligence. 

All  who  have  examined  the  repositories,  without  exception,  with  whom  I 
have  conversed,  agree  that  the  vegetable  mold  must  have  formed  over  them  since 
they  were  made.  They  rest  on  Glacial  drift,  and  must  have  been  formed  since 
that  deposit.  But  the  questions  remain  to  be  answered — were  they  excavated  in 
the  Lacustrine  clay,  or  were  they  erected  before  its  deposit  and  covered  in  by  it? 
It  seems  difficult  for  a  primitive  people  to  plan  and  make  an  excavation  of  such 
shape ;  and  these  repositories  may  have  been  formed  of  some  kind  of  cement 
upon  the  surface,  before  the  Lacustrine  time  and  covered  by  its  deposits,  and 
since  undergone  disintegration. 

Marion  Centre  lies  on  the  southeastern  slope  of  the  summit  dividing  the 
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Fig.  2. 


«rater-shed  of  the  Arkansas  river  on  the  south,  and  the  Smoky  Hill  river  on  the 

lorth,  and  is  more  elevated  than  the  valleys  of  those  streams  on  either  side. 

What  connection,  if  any,  these  remains  have  with  those  I  formerly  described. 
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found  at  a  greater  depth  in  those  deeper  valleys,  remains  to  be  determined  by 
farther  developments.  If,  however,  they  rest  upon  the  Drift,  as  those  here 
described  do,  and  it  is  most  likely  that  such  is  the  case,  the  only  difference  would 
seem  to  be  in  the  thickness  of  the  covering  over  them,  which  would  naturally  fol- 
low from  the  differences  in  elevation  when  the  deposit  was  accumulating,  /.  ^.,  if  the 
lake  water  was  four  feet  at  the  Moulton  brick-yard  and  thirty  feet  at  Ellsworth, 
supposing  remains  on  the  surface  at  each  place  when  the  deposit  began,  those  at 
Ellsworth  might  be  covered  to  a  depth  of  thirty  feet,  while  those  at  the  Moultoo 
brick-yard  would  only  be  covered  four  feet.  Such  remains  might  belong  to  the 
same  race,  if  we  suppose  an  occupancy  prior  to  the  submergence  of  the  country. 

It  would  require  months  of  patient,  investigation  to  bring  into  order  the  facts 
connected  with  this  very  interesting  and  mysterious  race,  and  I  regret  that  I  have 
not  the  means  to  pro&ecute  the  work ;  but  hope  some  one  more  fortunate  will 
do  so. 

The  Glacial  drift  underlying  the  clay  at  the  Moulton  brick-\^ard  is  well 
marked  and  not  to  be  mistaken. 

The  day  devoted  to  these  investigations  proved  to  be  tempestuous  and  ramyi 
but,  by  the  kindness  of  my  young  friend's  father,  who  placed  a  splendid  team  and 
wagon  at  our  disposal,  we  braved  the  ''tempest  and  the  storm'*  and  accom- 
plished a  good  day's  work.  We  visited  several  cellars,  the  Moulton  brick-yaid, 
some  cuts  on  the  M.  &  M.  P.  R.  R.,  and  took  in  mounds  by  the  score. 

The  Atchison,  Topeka  &  Santa  Fe  Railroad  deserves  great  credit  for  the 
interest  it  has  manifested  in  developing  the  beautiful  country  lying  along  its  line, 
and  the  facilities  it  has -generously  afforded  scientific  explorations  in  Kansas,  and 
merits  the  thanks  of  this  Academy. 
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BY   THE   LATE   PROF.    B.    F.    MUDGE. 
CHA PTEM  L—LAWS  OF  E VOL V TIQN.    SJL URiA H  FOSSiLS. 


The  doctrine  of  evolution  is  by  means  new.  It  is  found  in  the  oldest  writ- 
ings of  antiquity,  and  appears  to  have  secured  a  few  believers  in  all  ages.  But  it 
is  only  within  the  last  hundred  years  that  it  has  assumed  a  scientific  garb.     La- 

•  NoTK,— WV  present  tf»  ihis  number  of  the  Rcvibw  the  introductory  chapter  of  a  series  of  mrttcles  wn!t«n 
by  the  Ute  Prof.  Mudge  on  Geology  and  Evolution.  Chapters  IV  and  V  of  this  series  have  already  appearet]  iai 
the  Review  under  the  head  of  BotAny  md  Evolutiion  while  it  is  to  be  expected  that  many  of  the  cooclusioas 
ttad  d«<lttcrioni  from  his  train  of  argument  wiH  be  denied  and  objected  to  by  the  opponents  of  Evolutioo^  ihvm 
arc  nevertheless  a  valuable  contribution  to  the  literature  of  the  subject,  by  ope  of  the  best  observers  of  our 
day^  and  one  who  has  bad  many  opportunltien  of  investigating  tKii  theory  in  connection  with  his  favoitM 
sciences— Geology  and  Paleontology.  The  articles  are  just  aa  they  came  from  hii  pien,  with  the  exccpUon  4f 
the  necessary  correction  of  a  few  obvious  erron.^L. 
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iDsrck,  and,  a  littJc  later,  the  author  of  Vestiges  of  the  Natural  Histor)^  of  Crea- 
tion, and  quite  recetitly,  Darwin  and  his  followers,  have  given  it  a  prominent 
position  in  the  scientific  world. 

The  strongest  arguments  and  facts  presented  in  support  of  their  theory,  have 
been  based  on  living  organisms.  Our  position  on  this  question  is,  that  the  pres- 
cm  period^  or  even  the  whole  of  the  historic  time,  is  far  too  short  to  settle  the 
q^iesQcm  of  the  evolution  of  the  higher  orders  or  genera,  from  the  lower ;  and  it 
is  only  in  the  long,  long  ages  of  geology  that  such  changes  can  be  studied  with 
accnmte  results.  To  us  it  appears  that  geology  must  be  the  final  arbiter  in  this 
great  problem.  We  now  pro|x>se  to  see  how  far  this  science  can  furnish  evidence 
upon  the  subject  of  evolution. 

In  advance  we  slate  three  laws  which  will  guide  us  in  the  investigation,  viz: 

FlK^r.  If  tvoluii&n  be  trut,  it  must  be  the  ruling  law,  more  or  less  apparent 
ikrmti§k  aU  animated  nature ;  or  at  least  be  seen  in  a  majority  of  all  species  and  genera 
ef^f^ganie  beings, 

SfjOopi D,  Thai  it  should  be  most  clearly  observable  in  ilwse  species^  whose  fossil 
nsmami  are  mast  numerous  ami  most  widdy  disseminated. 

TiniUJ,  That  the  dei^etapnunt  from  the  hit'er  to  the  higher  type^  should  be  symmet- 
rmgl  and  harmonious. 

By  the  third  law  we  mean  that  when  animals  are  claimed  to  be  derived  from 
a  lower  farm,  advancement  should  be  seen  in  all  parts  of  the  body,  both  internal 
and  eKleroal,  in  the  same  degree.  Prof.  E  D.  Cope,  an  advocate  of  evolution, 
has  expressed  the  idea  in  the  following  terms:  '^The  natural  deduction  is,  that 
if  a  portion  of  an  animal  exhibits  a  form  intermediate  between  two  known  forms 
or  type^  tlie  remainder  of  the  animal  structure  possesses  the  same  kind  of  inter- 
medaacy.'*'*^  He  has  endeavored  to  show  a  modification  of  this  rule  in  some 
casci,  but  the  main  principle  stands  unchanged. 

VVc  think  these  three  laws  may  be  fairly  and  candidly  deduced  from  what 
we  already  know  of  the  operations  of  nature;  and  are  not  inconsistent  with  the 
principles  laid  down  in  the  writings  of  Prof.  Darwin  and  his  associates. 

Novr  if  the  student  in  fossil  remains  finds  forty-nine  out  of  fifty  of  the  most 
ibund^ntly  preserved  species,  showing  no  marked  change,  over  large  areas  and 
dining  long  geological  periods,  even  if  the  remainder  should  present  some  appar- 
ent development,' in  a  slow  degree,  he  has  a  right  to  conclude,  that  evolutiou  is 
mH  a  Uw  of  nature,  and  that  no  high  type  has  arisen  or  can  arise  from  the  lowest- 
There  are  about  50*000  known  species  of  fossil  plants  and  animals.  Some 
of  theie  are  represented  by  very  few  specimens,  others  by  hundreds  or  thous- 
ti^,  and  not  a  few  by  millions.  We  consider  ourselves  justified  in  saying, 
dial  at  least  one*lenth  part  (5*000)  are  sufficiently  numerous  and  well  preserved 
W  show  the  changes  of  evolution,  if  it  exists. 

It  ts  apparent  that  in  all  animated  nature,  there  is  a  great  diversity  in  the  ap- 
pearance of  different  individuals  of  the  same  species.     But  we  take  the  position, 
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which  we  believe  we  can  prove,  in  the  following  pages,  that  this  constant^  ever 

present  variation  is  always  within  a  narrow  limit.  Thus*  no  two  oysters,  horses 
'or  men  are  just  alike,  but  their  varied  appearance  is  wnthin  a  narrow  circie.  No  two 
members  of  the  human  family  are  just  alike,  yet  we  easily  detect  the  German, 
French  or  Irish  element,  yea,  even  family  traits,  in  the  men  we  daily  meet.  This 
constant  variation,  is  accompanied  by  an  equally  constant  adherence  to  the 
normal  type.  No  two  sharks  are  just  alike,  and  different  genera  and  species  have 
^  a  regular  variance  from  each  other,  but  the  microscopic  cell- form  of  the  shark's 
tooth,  as  given  by  Owen  in  his  Odontography,  is  the  same  in  the  earhest  tooth  of 
the  Devonian  and  in  all  later  geological  strata,  as  well  as  in  the  living  sharks  of 
our  ocean.  No  two  pine  trees  have  the  same  shape,  yet  the  cell-form  of  the 
wood»  so  small  as  to  require  a  strong  magnifier  to  see  it,  is  always  of  the  same 
elongated  shape  and  with  the  same  marking,  whether  from  the  Devonian  age  or 
from  the  living  Auricarian  pine.  This  unyielding  persistence  will  be  brought  in 
view  in  the  examination  wf  the  varied  phases  of  organic  life. 

In  looking  at  the  facts  of  geology  the  great  rule  is  apparent  that  in  a  very 

[general  way  the  oldest  fossiliferous  strata  contain  only  low  types  of  animal  and 

Wegetabie  life,  while  the  later  formations  contain  hij^her  forms,  in  proportion  as 

they  become  more  modern.     This  general  rule,  however  fails  in  detail,  as  we 

.shall  endeavor  to  show.     The  oldest  Silurian  does  not  begin  with  the  lowest 

■forms  of  the  five  great  sub-kingdoms  of  animals,  as  it  should  according  to  the 

laws  of  evolution,  but  has  numerous  representations  of  four  sub-kingdoms,  viz : 

Protozoans,   Radiates,   Molkisks  and  Articulates,      The  Protozoans,   which  are 

the  lowest,  and  consequently  according  to  the  theory  of  evolution,  should  be  the 

f  earliest  and  most  abundant,  are  not  found  at  the  first ;  and  when  found  are  the 

least  abundant  of  the  Primoidal  found.     The  representatives  of  the  Radiates,  Mol- 

lusks  and   Articulates,  are   not  the  lowest  of  their  kinds      This  fact  was  thus 

r  strongly  and  clearly  stated  at  a  recent  meeting  of  the  British  Association  by  Dr. 

Thomas  Wright,  President  of  Section  C.     **  Instead  of  a  gradation  upward  in 

certain  groups  and  classes  of  fossil  animals,  we  find  on  the  contrary,  that  their 

first  representatives  are  not  the  lowest,  but  often  highly  organized  types  of  the 

class  to  which  they  belong.     This  is  well  illustrated  in  the  Corals,  Crinoids,  As- 

teridae,  Mollusca  and  Crustacegt  of  the  Silurian  Age,  and  which  make  up  the 

beginnings  of  life  in  the  Palaeozoic  period.     The  fishes  of  the  Old  Red  Sandstone* 

we  have  already  seen  occupy  a  respectable  position  among  the  Pisces ;  and  the 

Reptiles  of  the  Trias  are  not  the  lowest  form  of  their  class,  but  higbjy  organized 

Dinosauria.'* 

Dana*  also  says,  '*  If  we  may  trust  the  records,  Echinoderros,  or  the  highest 
type  of  Radiates,  were  represented  by  species  (Cystids  and  Crinids)  long  before 
the  inferior  type  of  Polyps  existed,  f" 

The  examination  of  the  Silurian  fossils  in  detail  are  instructive  on  this  point 
Barande  in  his  valuable  publications  on  the  Silurian,  has  given  us  the  results  of 
his  studies  on  this  system  from  twelve  district  regions.     Dividing   it  into  three 
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periods  he  tabulates  the  fossils  of  the  first  division.  From  this  he  reports  from 
ihe  four  sub-kingdoms  above  named,  366  species.  Of  these,  264  or  seventy-two 
per  cent  belong  to  Crustacea,  the  highest  of  these  subkingdoms.  So  while  on 
theoretic  grounds  only  the  lowest  sub-Id ngdom  should  have  been  represented^ 
ihc  highest  outnumbers  all  the  others  by  nearly  three-fold.  In  abundance  of  in- 
dividual specimens^  the  trilobites,  the  most  common  crustaceans,  outnumber  by 
a  hundred-fold  all  other  fossils  in  the  first  division  of  the  Bohemian  Primordial. 
Barmode  further  states  that  the  families  and  orders  are  entirely  without  transitional 
formsw 

If  we  examine  all  the  fossils  of  the  Silurian  Age,  we  shall  find  a  somewhat 
Har  result.  Barande  gives  10,074  ^  ^^  number  of  Silurian  Species  known 
mad  described  up  to  1872,  Of  these  only  155,  or  less  than  two  per  cent»  are  Pro- 
tozoans — ti3o6  or  thirteen  per  cent  are  Radiates,  while  2|ii2  or  twenty-one  per 
cent  are  Crustaceans,  It  will  be  seen  that  the  highest,  though  not  as  numerous. 
^  the  next  lowest  sub-kingdom,  contains  more  than  both  of  the  lowest  two. 
This  proportion  in  favor  of  the  Crustaceans  is  greater  than  exists  in  the  living 
species. 

If  wc  examine  the  number  in  the  classes  of  the  Mollusks  we  shall  find  results, 
though  not  as  strong,  still  in  favor  of  the  highest  Cephalopods,  the  most  com- 
plete to  organization,  are  the  most  numerous.  It  will  also  be  seen  that  there  is 
DO  order  or  harmony  in  the  number  of  each  class.  Placing  them  in  the  order  of 
tbeir  rank  we  have  in  number  of  species  and  percentage; 

Cephalopods .    •    ,  1,622  ...  .37 

Pteropods  and  Heteropods  .    »    ,      390  ...  .06 

Gasteropods  ...,..,.,  1,316  ..    .  .12 

Acephala 1,086  .    •    .  .18 

Brachiopods ^iS^?  »    .    .  -26 

The  EXTREMES  are  most  strongly  represented* 

Much  has  been  said  about  the  possibility,  that  all  animal  life  has  been  de- 
rived from  the  Ascidian.  If  so,  it  should  appear  among  the  earliest  fossils.  But 
H  has  never  been  thus  found.  It  has  been  asserted  that  because  it  has  no  solid 
pans  tt  could  not  have  been  preserved  if  it  had  existed.  It  has  a  tough  leathery 
catcrroT,  far  more  firm  than  many  an  animal  found  fossilized.  We  have  the  im- 
preisioDs  of  the  soft  bodies  of  spiders  preserved  in  the  Carboniferous  rocks;  and 
185  species  of  worms  have  been  described  from  the  Silurian,  Our  marine  plants 
fOQod  in  all  geological  ages,  are  of  softer  texture,  yet  we  find  their  outlines  well 
praenred.  Besides,  the  living  Ascidiilns  are  frequently  covered  by  the  calca- 
ifons  material  of  Bryozoans,  which  would  aid  in  the  preservation  of  the  leathery 
taek.  No  intermediate  form  between  the  Ascidians  and  the  vertebrates  exist 
anong  fossils.  The  size  of  many  species,  eight  inches  and  over,  would  enable 
them  to  be  easily  seen,  if  only  the  outline  had  been  preserved. 

To  any  one  who  has  studied  the  character  and  relations  of  the  fossils  of  the 
tarions  geological  formations,  it  is  very  clearly  discernible,  that  while  the  first 
linni  are  not  like  the  animal  life  of  the  present  day,  they  are  very  far  from  being 
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PRECIOUS  METAL  MINING  IN  THE  UNITED  STATES, 
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ID  harmony  with  any  system  of  development  To  show  this  the  more  plainly  to 
flie  eye,  we  have  given  two  Figs, — i  and  2,  exhibiting  the  times  of  the  appear- 
ance  geologically  of  the  various  forms,  and  also  the  relative  periods  at  which  they 
should  have  appeared  according  to  the  system  of  evolution. 

Fig.  1  b  condensed  from  Dana."^  It  will  be  seen  from  this  that  four  of  the 
ive  stib-kiDgdonis  of  animal  life — all  but  the  vertebrates — came  in  together  at  the 
beginning  of  the  Silurian,  when  if  there  was  in  nature  a  systematic  plan  of  de- 
icot,  the  Protozoans  should  have  appeared  first,  and  the  others  followed  in 
order  of  their  organic  rank.  The  latter  idea  we  have  endeavored  to  show  in 
t.  We  have  divided  the  time  nearly  equally  between  the  fine  sub-kingdoms. 
s  may  be  giving  the  lower  forms  more  importance  than  they  deserve  for  they 
QOC  equally  dissimilar  m  the  degree  of  their  organization.  But  it  is  usually 
ed  by  evolutionists,  that  the  lower  the  type  the  more  slowly  is  the  change  of 
mocement.  This  we  think  justifies  the  statement  that  the  time  required  for 
Protoioan  to  become  a  K^diate  would  be  as  long  as  for  the  highest  Crustacean 
becornc  a  Vertebrate.  Our  tables  in  Fig.  2  may  not  be  entirely  accurate,  but 
ire  certainly  so  approximately.  It  is  enough  to  show  how  entirely  antago- 
arc  the  facts  of  the  earth*6^arly  history  to  the  theory  of  development.  The 
great  difierence  of  life  rank^  between  the  different  sub-kingdoms^  is  admitted  by 
ail  Zoologists. 

Similar  tables  (see  Figs.  1 1  and  1 2)  in  relation  to  the  geological  and  theoretic 
mppeaiaace  of  vegetration,  gives  nearly  the  same  results. 


Kon  ^W«  tuve  conunenced,  in  our  $co1ogica)  history  and  observfttioni^  wiih  the  to&uli  ot  ihc  Lower  Si- 
•iA    Tk«  ArMib  below  that  a^e  are  bo  few  ao  J  obscure  that  they  throw  little,  if  anVp  liffht  on  the  subject 


naioB.  ^  Whether  £o;on    Canadense  U  organic,  is 
I  reftontBtf  to  the  oldest  Silurian  fos^Us  has  stated 


an  unsettled  question  in  the  scientific  world. 


Pi—  IB  refwrtiBtf  to  the  oldest  Silurian  fossils  has  stated  that  they  were  not  less  thkn  fifty  milUon*  of  year& 
mkd,     W<  ft)kaU  use  time  standard  of  time,  in  the  following  paifcs,  thoueh  moit  European  geologi^t^  • 
■Mitll  l»i^«r  petted.    (See  appeodix  for  the  Geotogical  Agea  snd  Periods.] 
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PRECIOUS  METAL  MINING  IN  THE  UNITED  STATES. 

BY  K,  S.  SHALEK. 

The  fields  of  the  precious  metals  in  the  United  States  may  be  generally  di- 
vided into  two  principal  areas,  that  of  the  Appalachian  and  that  of  the  Cordil- 
leran  ranges.  Besides  these  there  are  the  smaller  regions,  which  may  be  termed 
in  a  ftimOar  fashion,  from  their  neighboring  moyntains,  the  Laurentian,  including 
rcgian  about  Lake  Superior,  and  the  Ozark  region  about  the  mountains  of 
that  name  in  Arkansas  and  Missouri.  There  are  lead  ores  in  several  of  the 
States  of  the  Mississippi  Valley,  at  great  distances  from  these  mountain  ranges, 
that  contain  a  small  proportion  of  silver,  but  tn  few  cases  does  this  silver  exceed 
ibout  the  four  or  five  thousandth  part  of  the  ore;  nor  is  there  any  chance  that 
they  will  ever  produce  this  meul  in  quantities  of  the  least  commercial  importance. 
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The  whole  of  the  rich  agricultural  region  of  the  Mississippi ;  the  whole  of  the  | 
Western  plains,  through  all  their  extent  to  the  one  hundred  and  second  meridiaD 
west  from  Greenwich,  and  on  their  northern  section  to  the  one  hundred  and  lendi 
meridian  j  the  whole  of  the  low-lying  plains  of  the  Southern  States,  in  all  con* 
taining  a  little  over  one  half  the  total  area  of  the  United  Stales,  but  at  least  nine 
tenths  of  its  arable  land,  is  sure  never  to  prove  productive  of  any  the  me 
now  known  to  the  arts,  save  iron,  lead^  and  aluminium  ;  and  of  these  lead 
never  be  again  economically  produced  there,  until  the  mining  industry  of  tSp 
Cordilleran  region  begins  to  wane. 

This  rejection  of  the  larger  part  of  national  area  from  the  list  of  regiooi 
where  gold  and  silver  may  be  found  in  profitable  quantities  is  based  upcm  actual 
experience  of  the  generations  grown  up  within  the  area,  as  well  as  the  genersl 
feet  that  the  experience  of  other  countries  shows  us  that  such  rocks  as  underlie 
this  region  are  always  marked  by  the  absence  of  gold  and  silver  in  profitable 
quantities. 

Of  late  years  there  has  been  a  great  advance  toward  a  learc  understanding 
of  the  natural  processes  by  which  metallic  deposits  axe  brought  into  the  shape  in 
which  the  miner  finds  them.  All  the  old  notions  about  the  outburst  of  mineral  veins, 
by  fiery  ejection  from  the  deep  interior  of  the  earth,  have  been  cast  aside.  Geol- 
ogists now  pretty  generally  recognize  the  fact  that  all  our  metals  are  deposited  in 
our  stratified  rocks  as  they  are  laid  down  on  the  sea-floor,  having  been  sepa- 
rated from  the  sea-water,  as  a  great  part  of  all  the  rocks  are,  by  the  action  of 
sea-weeds  and  marine  animals.         ****** 

Whoever  looks  over  the  whole  field  of  American  precious  metal  mining  will 
be  convinced  that  this  industry  is  certain  to  make  a  very  rapid  growth  in  what  li 
left  of  this  century.  He  will  also  come  to  the  conclusion  that  the  production  of 
silver  is  destined  to  increase  very  rapidly  far  a  score  or  so  of  years  to  come,  pro- 
vided the  demand  for  this  much  slandered  metal  does  not  fall  too  far  short  of  the 
supply.  Beyond  a  brief  term  this  yield  of  silver  will  surely  diminish,  especialty 
if  there  is  any  considerable  lowering  in  its  price.  The  observant  eye  can  also 
see  that  the  production  of  gold  is  likely  to  extend  to  many  new  fields,  and  that 
the  yield  of  this  metal  is  in  the  future  likely  to  be  rather  more  steady  than  that 
of  its  bulkier  sharer  in  the  greed  of  men.  North  America  and  the  twin  con-  ] 
tinent  on  the  south  are  doubtless  to  be  the  great  producers  of  precious  metals  in 
the  future;  their  store  of  silver  most  be  of  greater  value  at  the  present  price  of 
this  metal  than  their  store  of  gold*  If  the  world  continues  to  use  silver  in  the  j 
coming  century  as  it  has  in  the  past  thirty  centuries,  there  is  a  fair  prospect  that 
our  continent  will  win  some  thousands  of  millions  from  its  silver-bearing  lodes^ 
Even  if  we  make  what  seems  to  me  the  mistake  of  using  gold  alone  as  a  basis  of  1 
exchange,  the  production  9f  this  metal  will  no  doubt  give  us  a  larger  mining  in- 
dustry than  any  other  country  can  expect  to  gain.— yi*;*^  Atlantic, 
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ASPHALT  PAVEMENTS. 


GEN,   Q.    A.  CflLLMORE,  U.  S.   A, 

"VVithin  the  last  twenty-five  years  bitamen,  in  some  of  its  many  forms,  has 
L  been  employed  to  a  considerable  extent,  as  the  binding  material  or  matrix  for 
road  aiifl  street  coverings  laid  in  continuous  sheets  without  joints.  They  are  all 
coiDpriscd  under  the  general  head  of  asphalt  pavements.  The  city  of  Paris 
took  the  lead  in  this  innovation  upon  the  Conner  methods  of  paving  with  stone, 
the  reasons  assigned  for  the  change  being,  (i)  the  want  of  connection  and  homo- 
ftQcity,  in  the  elements  of  which  the  stone  paving  is  composed,  (2)  the  incess- 
ant noise  produced  by  them,  (3)  the  imperfect  surface  drainage  which  they  se- 
cure, by  reason  of  which  the  foul  waters  are  not  carried  off  but  filter  into  the 
laiQts,  and  {4)  the  ease  with  which  they  can  be  displaced,  and  used  for  the  con- 
^itnictioii  of  barricades,  breastworks  and  rifle  pits  in  time  of  civil  war. 

The  forms  of  bitumen  most  extensively  employed  for  pavements  are  mineral 
iait;  usphalt  rock,  which  is  an  amorphous  carbonate  of  lime  impregnated  with 
mineral  tar,  and  known  in  commerce  as  bitumimus  Hmeitone ;  asphaltum ;  heavy 
I  fetroioim  &Us  like  those  from  West  Virginia,  or  others  not  volatile  under  21 1  Fah., 
or  the  residuum  of  refined  petroleum  containing  no  water^  and  so  re&ned  as  not 
to  be  volatile  at  212  Fah. 

The  principal  sources  of  the  natural  mineral  tar  of  commerce  are  in  France* 
I  at  BikStenne  (Landes)  and  at  Pyrimont  Scyssel  (Atn),  and  in  Switzerland  at  Val 
de  Travers,  in  the  canton  of  Ncuchatel.  At  Bastenne  as  well  as  at  Gaujac,  ia 
the  tooth  of  France,  it  flows  frome  sevral  springs  mixed  withwater. 

Asphalrum  is  a  variety  of  bitumen  generally  found  in  a  solid  state.  At  ro- 
dinary  temperature  it  is  brittle,  and  too  hard  to  be  impressed  w^ith  the  finger  nail 
It  is  bisck  or  brownish  in  color,  opaque,  slightly  translucent  at  the  edge  of  a 
new  fracture,  of  smooth  fracture^  and  has  little  odor  unless  rubbed  or  heated.  It 
nidt»  easily,  burns  with  very  little  if  any  residue,  and  is  very  inflammable. 

It  is  found  floating  on  the  Dead  Sea,  and  in  many  places  in  Europe.  Many 
localities  in  Mexico  supply  it,  and  it  abounds  in  the  islands  of  fiarbadoes,  Trini- 
did  and  Cuba,  and  in  Ritchie  county,  West  Virginia,  and  in  New  Brunswick, 
DDmioion  of  Canada. 

A  capital  distinction  must  be  made  between  pavements  of  asphalt  hereafter 
described^  made  either  with  natural  asphalt  rock,  or  with  the  refined  asphaltum 
as  a  cement*  combined  with  suitable  calcareous  powder,  and  all  or  nearly  all 
of  those  attempted  imitations  of  it,  produced  by  mixing  crude  mineral  tar,  or 
auLmi&ctured  tar,  with  one  or  more  pulverized  minerals  or  earths.  And  more 
eipeclilly  must  we  exclude  from  the  category  of  asphalt  pavements,  all  those 
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patent  street  coverings  composed  of  wood-tar,  coal-tar,  pitch,  rosin,  etc-,  mixed  mik 
cither  sand,  gravel,  ashes,  scoria,  sulphur,  lime,  etc,  or  with  two  or  more  or  aQ 
of  them.  Some  of  them  will  produce  a  tolerabl)-  fair  sidewalk,  but  they  arc  to- 
tally unfit  for  the  surface  of  a  carriage  way.  Same  of  the  best  of  them  will  aa- 
swcr  for  carriage  way  foundations. 

The  rock  should  be  of  the  fine  grained  variety,  of  tolerably  close  textuft^ 
and  composed  of  pure  carbonate  of  lime  so  uniformly  aod  homogeneously  m- 
pregnated  with  the  bitumen,  that  a  cut  made  with  a  sharp  knife  will  show  neither 
pure  white  nor  jet  black  spots,  "but  be  of  a  brownish  liver  color,  mottled  with 

When  asphalt  rock  of  this  character  is  heated  to  a  temperature  of  joo°  to 
2X2^  ¥»h.^  the  bitumen  becomes  soft,  the  grains  of  Um^tone  separate  from  each 
other,  and  the  mass  crumbles  into  a  partially  coherent  powder.  If  this  pow(kr 
while  still  hot,  be  powerfully  compressed  by  ramming,  tamping,  or  roUing,  \ht 
molecules  wilt  again  imite,  and  the  mass  when  cold  will  assume  all  the  essential 
qualities  of  the  original  rock,  but  in  a  superior  degree,  as  regards  toughness, 
hardness,  and  incompressibility.  This  is  the  whole  theory  of  asphalt  road  cover- 
ings, as  applied  to  the  street  pavements  in  Paris  and  elsewhere. 

Mention  has  been  made  of  the  superior  toughness,  hardness  and  incom- 
pressibility, conferred  on  bituminous  limestone  by  compressing  n  while  hot  I1iis 
property  characterizes  any  genuine  asphalt  mixture  suitable  for  paving  purposes, 
and  advantage  has  been  taken  of  it,  in  first  forming  the  material  into 
rectangular  blocks  under  a  heavy  pressure,  and  then  laying  them  in 
courses  across  the  street,  substantially  after  the  manner  followed  in  constrtictiBf 
the  best  stone  block  pavement.  It  is,  perliaps,  needless  to  say  that  a  pavement 
of  this  kind,  composed  of  good  materials,  properly  prepared,  and  laid  upon  i 
firm  and  unyielding  foundation,  should  be  a  good  one.  Specimens  of  it  have 
been  on  trial  for  some  years  in  San  Francisco,  Cal.  The  blocks  are  made  with 
Trinidad  asphaltum»  softened  with  7  to  9  per  cent*  of  the  heavy  oils  or  still  bot- 
toms, used  in  preparing  the  asphaltic  cement.  This  preparation  is  mixed  with 
hot  powdered  limestone,  or  powdered  furnace  slag,  and  then  compressed  with  i 
force  of  about  fifty  tons  into  blocks  measuring  4  inches  by  5  inches  by  12  inches. 
The  pressure,  which  is  applied  to  the  narrowest  face  of  tlie  block,  exc€?eds  one 
ton  to  the  square  inch.  The  limestone  or  slag  is  not  required  to  be  of  the  fine- 
ness of  impalpable  powder,  but  is  composed  of  grains  of  all  sizes  from  dust  up  to 
the  size  of  a  small  pea. 

Tfie  blocks  are  laid  close  together  on  their  longest  edges,  in  courses  acrosB 
the  street,  breaking  joints  lengthwise  of  the  street,  the  joints  being  filled  with 
suitable  asphaltic  cement  so  as  to  render  the  pavement  water  tight.  The  foun- 
dation should  be  firm  and  stable,  such  as  the  best  of  those  described  on  pages 
143  to  149.  This  pavement  while  new  would  be  nearly  as  smooth  as  that  of  the 
continuous  sheet  of  asphalt  heretofore  described,  but  the  wear  of  heavy  trafiic 
auld,  in  a  short  time,  crumble  off  the  edges  of  the  blocks  and  open  the  joints 
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at  the  surface  sufficiently  to  give  the  horses  a  foothold,  without  impairing  the  im- 
pemoosness  of  the  covering.  It  is  suggested  that  it  would  be  better  to  form  the 
blocks  with  slightly  truncated  or  rounded  edges,  so  as  to  give  the  requisite  foot- 
lK>ki  when  the  pavement  is  laid,  rather  than  to  secure  the  same  end  by  the  irreg- 
ular and  ragged  abrasion  caused  by  use.  As  they  are  homogeneous  in  tough- 
ness and  hardness,  the  blocks  can  be  taken  up,  and  their  surfaces  become  un- 
ercD  from  unequal  wear,  and  relaid  in  mortar,  bottom  side  up,  with  all  smooth- 
ness of  a  new  pavement.  It  may  be  added  that  the  process  of  refining  and  care- 
fid  manipulation,  is  equally  necessary  whether  the  material  be  applied  as  a  mon- 
olithic sheet,  or  as  blocks,  and  any  mixture  that  is  suitable  for  the  former  is  also 
suitoWe  for  the  latter ;  also,  that  a  form  of  sand  is  not  a  proper  foundation  in 
either  ca^.e. — Roads^  Streets  and  Pavements. 


THE  HUDSON  RIVER  TUNNEI^. 

The  work  of  tunnelinfl;  the  Hudson  River  is  pushing  steadily  on,  and  it  is 
expected  that  in  three  years  from  now  trains  arriving  in  Jersey  City  will  run  di- 
rectly through  to  New  York,  and  land  their  passengers  in  Broadway,  somewhere 
fiear  the  Metropolitan  hotel,  in  six  minutes'  time.  The  company  says  that  more 
than  4oo  trains  of  cars  could  be  passed  through  in  twenty-four  hours  on  the 
dooble  track.  ' 

Freight  trains  will  use  the  tunnel  exclusively  at  night,  and  market  trains  in 
the  early  morning.  All  will  be  drawn  by  engines  made  especially  for  the  pur- 
pose. These  will  consume  their  own  steam  and  smoke.  A  powerful  engine  will 
be  always  at  work  forcing  air  into  the  tunnel.  The  entire  length  of  the  tunnel 
will  be  12,000  feet;  that  is,  about  one  mile  under  water  and  three-quarters  of  a 
mile  on  each  side.  Thus  far  only  the  New  Jersey  end  has  been  bored,  but  the 
work  on  this  side  will  soon  be  begun  and  excavations  will  proceed  from  both 
banks  until  they  meet.  As  many  i^tn  will  be  kept  constantly  engaged  day  and 
night,  as  can  be  successfully  employed  at  once,  in  making  the  hole  and  building 
the  lining  wall.  The  gangs  will  be  changed  every  eight  hours,  thus  doing  three 
days  labor  every  twenty-four  hours.  All  the  work  will  be  done  by  electric  light. 
The  tunnel  will  be  lined  throughout  with  iron  plates,  and  these  in  turn  will  be 
faced  all  over  with  the  best  hardened  brick  and  hydraulic  cement,  three  feet 
thick.  The  brick  will  be  made  from  the  refuse  taken  from  the  tunnd.  This,  it 
is  said,  will  effect  a  saving  of  $2.25  on  every  thousand  used.  As  there  will  be 
2,013  brick  in  each  running  foot  of  wall,  it  will  be  seen  that  the  saving  is  consid- 
erable. The  interior  will  be  painted  white  and  lighted  with  gas.  The  entrance 
m  Jersey  City  will  be  from  Jersey  avenue  in  Fifteenth  street.  The  tunnel  will  be 
a  single  one,  twenty-six  feet  wide  and  twenty-four  feet  high  in  the  clear  down  to 
witfii^  a  few  feet  of  the  river  on  both  sides,  and  a  double  one  all  of  the  way  un- 
der the  water  where  the  two  tunnels  will  run  side  by  side,  each  eighteen  feet 
high  and  sixteen  feet  wide  in  the  clear.     It  is  to  extend  from  Jersey  avenue  to 
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Hudson  street  and  the  river,  about  3,400  feet^  thence  under  the  river,  curving 
five  degrees  northward  to  the  New  York  bulkhead  line  at  or  near  the  foot  of  Mor- 
ton street,  about  5,400  feet,  then  curving  slightly  southward  in  New  York,  about 
3,000  feet,  to  a  point  to  be  selected  by  the  city  authorities.  The  extension  grade 
of  the  tunnel  ^  two  in  too  feet  descending  from  Jersey  City,  then  ascending  on 
the  New  York  side  three  m  100  feet  for  1,500.  From  that  point  the  ascent  will 
be  on  a  grade  of  two  in  100  feet  to  the  New  York  end  The  greatest  depth  of 
water  in  the  river  b  about  sixty  feet.  Most  of  the  bottom  of  the  river  bed  is 
composed  of  tenacious  silt,  underlaid  l»y  hard  sand.  Near  the  New  York  shore 
a  small  extent  of  rock  is  encountered  and  some  gravel.— .S"/.  Louis  Jaumai  of 
Comment, 
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BOG  BUTTER,   FROM  COUNTY  GALWAY,  IRELAND. 

Mr.  John  Plant,  F,  G.  S,,  exhibited  at  a  meeting  of  the  Manchester,  Eng* 
land,  Philosophical  society,  January  19,  1880,  a  piece  of  mineral  resin,  familiar* 
ly  known  in  the  west  of  Ireland  as  Bog  Butter,  (Butyrellite).  The  lump  weighed 
exactly  14  ozs.  It  came  from  a  good  depth  in  a  bog  in  County  Galway.  A  few 
years  ago,  when  in  that  part  of  Ireland,  he  had  been  unsuccessful  in  meeting 
with  a"  sample  of  this  curious  substance,  although  he  was  informed  that  it  was 
not  unfrequently  met  with  by  the  turf  cutters  during  each  summer.  He  heard  of 
its  origin  and  some  of  the  uses  to  which  it  was  said  to  be  put  by  the  poor  people, 
if  they  got  any  of  it,  from  a  farmer  at  Killkee,  but  he  could  hardly  credit  the 
statement  that  in  hard  times  it  was  melted  down  and  actually  used  as  a  dripping 
to  the  potatoes  ;  he  rather  qpncluded  that  the  greasing  was  limited  to  the  axles  of 
the  potato  cart.  The  Irish  have  a  widespread  belief  that  bog  butter  was  hidden 
by  the  fairies  in  the  bogs  long  ages  ago  ;  and  it  is  affirmed  that  the  butter  is  some- 
times found  in  small  wooden  kegs  in  bogs  along  the  coast.  These  kegs  they  say 
have  been  hastily  buried  by  smugglers  running  a  cargo  of  contraband,  though 
when  bog  butter  was  declared  an  illegal  article  of  trade  in  Ireland  they  are  un- 
able to  say.  Unfortunately,  Mr.  Plant  was  not  shown  a  keg,  or  even  a  staver 
of  a  keg,  but  he  was  informed  that  specimens  of  veritable  kegs  of  bog  butter  are  to 
be  seen  in  the  Museum  of  the  Royal  Irish  Academy  and  in  the  museums  at  Ed- 
inburgh. The  fairy  origin  of  the  bog  butter  he  thought  might  be  ascribed  to  the 
active  imagination  of  the  Celtic  brain,  many  of  the  inexplicable  things  in  nature 
being  readily  put  down  to  the  good  or  evil  doings  of  the  indigenous  fairies  of 
Erin. 

By  the  aid  of  scientific  analysis  the  substance  called  bog  butter  can  be  ^^own 
to  be  a  perfectly  natural  production  arising  from  the  decomposition  of  the  veget- 
able matters  forming  the  peat  or  bog,  and  to  belong  to  the  numerous  family  of 
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mineral  resins,  or  hydrocarbon  compounds,  of  which  Dana  describes  the  compo- 
sition of  seventy  species. 

Many  of  these  are  very  well  known  tinder  the  names  of  marsh  gas»  peirole- 
unit  ozocerite,  asphalt  urn,  naphtha,  paraffin,  bitumen,  amber,  torbanite,  coal, 
and  its  varieties. 

Some  of  these  singular  minerals  are  obtained  only  from  bog  and  peal  beds 

Some  tim*"  ago  Mr.  Plant  showed  to  the  Section  a  quantit}^  of  one  of  these 
resinous  minerals,  which  occurred  under  the  bark  of  pine  logs  found  in  a  moss 
at  Handfortli  by  Mn  P.  G.  Cunlifife.  It  proved  to  be  known  in  Germany  as 
Fichtcltte,  but  had  not  before  been  known  to  occur  in  Great  Britain.  After- 
ward it  was  found  in  pine  logs  in  the  peat  on  Lindow  Common,  A  waxy, 
greasy,  or  butter-like  character  is  distinctive  of  these  bog  products.  The  one 
DOW  exhibited  was  described  first  by  Brazier  in  1825,  and  was  analyzed  by  Will- 
amson  in  1845,  its  composition  being  given  as 

Carbon 75-78 

Hydrogen. 12,50 

Oxygen,.  ,    ,   , 13.72 

When  fresh  from  the  bog  it  is  soft  and  like  butter,  but  hardens  in  drying. 
The  mass  is  dirty  and  bogstained  on  the  outside,  but  inside  pure  white  and  free 
(rom  impurities.  It  melts. at  50^  C,  and  becomes  a  yellow  greasy  resin;  dissolves 
in  alcohol  or  in  ether,  and  then  crystallizes  in  beautiful  needles.  When  heated 
it  gives  off  a  peculiar  odor  hke  acroline.  By  saponification  with  potash  it  yields 
an  acid  which  Brazier  proves  to  have  a  composition  similar  to  palmetic  acid 

There  is  a  mineral  waxy  resin  called  Guyaquillite,  which  is  found  in  extensive 
deposits  in  the  marshy  plains  near  Guyaquil,  in  South  America,  which  has  a  sim- 
ilar composition  to  bog  butter. 

Johnson  gives  it  as 

Carbon 76.67 

Hydrogen,   .......,•.      8.17 

Oxygen ',    .    .    .     15.16 

It  has  been  proved  that  the  slow  decomposition  or  change  in  the  vegetable 
peat  Of  mo^  will  produce  elements  of  which  these  hydrocarbons  are  made. — 
Chtwikal  News,  * 
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The  season  is  at  hand  for  removing  stoves  from  the  rooms  they  have  warmed 
1  during  the  winter,  A  few  words  of  caution  may  not  be  amiss.  Iron  is  more 
I  sensitive  to  the  hygrometric  changes  in  the  atmosphere  than  any  other  commonly 
«ied  me^;  at  least  it  is  more  susceptible  of  permanent  injury  from  dampness. 
I  The  planished  surface  sheet  iron,  known  as  the  Russia  iron,  resists  these  insidious 
I  spproacbes  of  the  foe  of  metals  much  better  than  our  common  iron ;  but  there  ia 


no  mechanical  means  known  of  so  thoroughly  compacting  the  outer  fibers  of  sheet 
iron  as  to  prevent  the  action  of  moisture.  Unused  and  uncared-for  Russia  sheet 
iron,  unless  kept  in  a  place  of  equable  dry  temperature  soon  shows  pin  spots  and 
blotches,  like  mold,  and  these  are  the  beginnings  of  disintegration.  Those 
stoves  which  use  wood  or  charcoal  as  a  fuel,  or  for  kindling,  are  particularly  Hi- 
ble  to  decay.  The  inside  of  the  stove  and  the  pipe  are  attacked  by  the  pyrolig- 
neous  acid  contained  in  the  soot  and  soon  show  the  effects  after  being  taken 
down.  So  long  as  a  fire  is  kept  up  the  heat  counteracts,  in  some  measure,  the 
attacks  of  the  acid ;  but  when  put  away  for  the  summer  the  soot  has  opportunity 
to  act,  especially  if  it  is  aided  by  the  damp  atmosphere  of  a  cellar,  or  the  varii' 
ble  draughts  of  an  outhouse.  The  garret,  or  a  room  above  the  living  rooms,  is 
the  best  place  for  unused  stoves  and  funnel  Perhaps  the  time  will  come  when 
the  superior  advantages  of  sheet  brass  to  sheet  iron  will  be  conceded,  and  our  sheet 
metal  stoves  and  pipe  last  a  generation  and  grow  handsomer  as  they  grow  older. 
Brass — any  of  the  alloys  of  copper — is  preserved  from  decay  by  its  atmospheric 
oxide.  The  rust  of  brass  preserves  the  metal  and  ornaments  the  surface* 
The  oxide  of  iron  disintegrates  and  **  kills'*  the  metal  and  disfigures  the  surface. 
Cast  iron  is  worse  in  its  objectionable  features,  A  cast  iron  stove  once  rusted  is 
a  deformity  and  an  eyesore.  No  amount  of  **Risijig  Sun"  or  ** Carburet  of 
Iron  '*  can  restore  its  pristine  beauty  or  conceal  the  ravages  of  rust.  The 
only  way  to  preserve  for  the  summer  our  red  hot  winter  friends  is  to  keep  them 
in  an  equable  atmosphere  as  to  humidity ;  don't  let  them  dry  up  through  negli- 
gence nor  weep  out  by  carelessness. — Bostatt  fournat  of  C&mmerce. 
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SOME  THOUGHTS  ON  THB  PRINCIPLES  OF  INSTRUCTION. 

BY  PROF.    E.    C.    CROSBY,     KANSAS  CITY,    MO. 

Thoughtful  comparison  of  our  best  common  schools  with  schools  of  «n 
earlier  time,  suggests  the  conclusion  that,  although  we  are  struggling  in  the  dawn 
of  a  better  age,  we  have  hardly  escaped  from  the  traditional  empiricism  which 
forms  the  literature  of  the  past  Probably,  one  of  the  greatest  obstacles  to  pro- 
gress  is  the  paradoxical  aversion  of  teachers  themselves  to  scrutinizing  their  owiv 
methods  with  the  same  interest  and  persistence  manifested  by  them  in  ptirsuing 
light  literature,  society,  fashions  and  gain. 

A  child  of  sijt  years  must  attain  some  proficiency  in  many  subjects,  if  he 
would  leave  the  school  room,  at  the  age  of  seventeen,  respectably  intelligenU 
Hence,  arises  the  question,  **  What  subjects  should  be  pursued  during  these  few 
years  ?*'     But  this  question  is  inappropriate  to  the  case  at  hand-     Let  us  see. 
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It  if  autumn^  and  the  fruitful  farm  groaos  under  its  splendid  burden;  but  last 
ikigbt  a  destructive  fire  swept  away  every  tool  and  instrument,  save  one,  with 
which  to  gather  the  crops.  Suppose  the  farm  is  sold  to  a  foreigner  who  is  unac- 
quainted with  our  farm  implements.  There  are  the  fruits  to  be  gathered  and 
fthipped,  the  wheat  to  be  stored,  the  corn  to  be  husked,  the  field  to  be  plowed, 
&C.,  and  there  is  but  one  instrument  with  which  to  do  the  work.  His  first 
ioi|uirjr  evidently  is,  **  What  kind  of  work  will  this  instrument  perform?"  and  not 
••Which  crop  shall  I  gather  first  with  this  instrument?^'  Now,  mind  is  the  sole 
to^niment  with  which  the  educator  deals,  and,  evidently,  his  first  question  must 
be,  •*  What  kind  of  work  will  this  youDg  mind  perform?'*  and  not  the  question, 
"Which  branch  of  study  must  first  be  mastered?"  The  profounder  educational 
questions,  then,  underlying  all  others,  are  :  What  are  the  principles  of  mental 
action?  What  are  the  elemental  acts  in  the  process  called  **  knowing"?  These 
qilCSCiOOs  carry  with  them  not  the  tacit  but  the  living  assumption  that  mind,  in  its 
several  departments  of  intellect,  sensibilities  and  will,  is  an  indication,  an  express- 
100  of  law;  and  it  matters  not  to  the  present  view  whether  that  law  be  surmised 
or  wholly  unknown.  This  point  settled,  then,  let  us  proceed  to  consider  the 
queslions ;  How  do  we  acquire?  What  mystery  lies  concealed  in  the  dawning  of 
iotelligeace  ?  How  are  mental  faculties  aroused  to  discharge  their  several  func- 
tions, and  in  what  order  of  succession  ?  To  answer  these  questions,  we  need  to 
consult  only  our  own  experiences  as  simulated  in  the  daily  activities  of  a  child. 
A  aimpie  illustration:  A  book  falls  to  the  floor;  the  floor  trembles*  the  air 
qtttrers;  the  drums  of  the  tympanum  vibrate,  and  the  internal  ear  transmits  the 
vibrations  to  the  nerve  which  carries  them  to  the  brain  j  terminating  this  series  is 
GOdscioiisDess  of  sound.  An  idea  of  sound  is  subsequent  to  these  physical  move- 
ments, which  it  could  never  precede.  Without  the  former,  the  latter  could  have 
no  CJtistcnce,  Likewise,  the  child  can  never  have  the  thought  of  heat  until  its 
nervous  organism  has  been  affected  by  heat.  In  these  acts  of  knowing,  it  would 
be  dif&cuh  to  determine  whether  the  sfniiens  is  more  important  than  the  sensum^ 
but  it  is  quite  unimportant,  since  neither  is  dispensable.  An  object  must  be  per- 
ceived before  il  can  be  conceived.  It  must  become  to  us  an  object  of  sense 
before  it  can  become  an  object  of  thought  It  must  first  be  presented  before  it 
can  be  represented.  Ideas  of  roughness,  area,  elasticity,  form,  attraction,  law, 
are  based  upon,  are  awakened  by  or  arise  from  perceptions,  and  never  precede 
them.  And,  generally,  Frcebel's  system  is  the  only  practical  philosophy  of  edu- 
cation extant. 

The  class  in  Physics  recites — no  ajiparatus  to  illustrate  the  subject  The 
papil  answers:  **  A  body  is  in  stable  equilibrium  when  it  will  return  to  its  for- 
mer position  after  it  has  been  slightly  disturbed.'*  Well  recited,  but  what  does 
tiiat  mean?  Illustrate*  Here  is  a  cone — explain  your  definition.  Several 
anompCSp  failing  to  clear  up  the  definition,  succeed  in  showing  a  total  want  of 
oomprchension  of  stable  and  unstable  equilibrium.  Success  is  reached  only  after 
BUnf  questions  and  failures.     Here  it  is  clearly  shown  that  a  definidon  is  the 
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result  of  purposed  investigation,  and  the  result  illustrates  the  truth  that  the  mind 
is  not  a  crib  for  storing  away  forms  of  finished  knowledge,  like  the  above  defini- 
tion, unless  those  forms  have  become  the  child's  possession  by  tentative  and  expe- 
riential efforts.  The  mind,  rather,  is  an  instrument  fitted  for  hewing  out  or  mod- 
eling the  knowledge  products  which  it  will  possess.  To  begin  with  a  definitioti  is 
to  begin  at  the  wrong  end  of  the  educating  process.  It  is  much  like  getting  a 
warranty  deed  to  real  estate  before  ascertaining  its  location,  desirability  and  value 
A  definition^  a  generalization,  a  rule,  a  law,  is  a  product  of  numerous  observations 
and  comparisons — a  conclusion,  the  finale  of  a  thousand  experiences.  The  same 
truth  is  even  more  strikingly  illustrated  in  the  student's  attempt  to  know  the 
meaning  of  chromatic  aberration,  if  presented  to  him  in  the  form  of  a  definition, 
clearly  stated,  with  not  more  than  fifteen  words.  Correct  instruction  requires 
the  teacher  to  take  his  pupils  to  the  glad  fountain  of  experience,  where  the  de- 
ments of  knowledge  and  their  symbols  are  severally  known ;  where  they  may  be 
individually  studied  in  their  relations  to  each  other ;  where  they  may  personally 
encounter  obstacles  and  feel  the  glorious  enjoyment  of  surmounting  them; 
where,  individually  evolving  the  finished  forms  of  knowledge  for  them- 
their  exact  contents  will  be  known  rather  than  solely  the  aesthetics  of  exprc 

The  necessity  of  perceiving  completely  and  the  trained  ability  of  interpreiing 
nsations  are  not  outranked  by  any  other  department  of  educational  science.  A 
gle  illustration  :  A  child  sees  a  rock-salt  prism  for  the  first  time.  Vision  alone 
is  concerned.  The  child's  conception  of  the  prism  consists  of  color,  form,  trans- 
parency  and  position.  On  the  following  day  it  handles  the  instrument.  Now, 
the  child's  conception  embraces,  besides  color,  form  and  position,  smoothness, 
temperature,  resistance,  solidity,  weight,  etc.  Upon  the  third  day,  the  senses  of 
sight,  touch  and  hearing  are  applied  to  the  study  of  the  prism.  Now,  its  cone 
tion  becomes  far  more  complex.  At  the  close  of  the  fifth  day,  when  the  exp 
mental  process  has  been  tolerably  complete,  let  the  question  be  asked ^  **Upon 
what  day  does  the  child  possess  the  most  perfect  idea  of  the  prism  ?"  The  answa 
is  self-evident,  likewise  the  reason.  The  greater  the  number  of  sensual  exp 
ences,  both  in  number  and  in  kind,  brought  to  bear  upon  an  object,  the  more 
accurate,  positive  and  considerable  is  our  knowledge  of  it.  The  mind  has  1 
reached  by  different  avenues  of  sensation,  the  soul  has  been  awakened  to  ne 
life,  true  conceptions  have  been  formed,  and  these  have  been  correlated  and 
monized  by  the  individual  activities  of  the  mind  to  be  improved,  while  they 
sess  all  the  force,  weight  and  power  which  it  is  possible  for  those  conceptions  \ 
possess.  Here  is  the  practical  question  which  more  deeply  concerns  every  paren 
Should  the  schools  possess  the  apparatus  which  will  furnish  the  opportunity 
these  experiences  ?     There  can  be  but  one  answer, 

I  know  it  is  a  great  mistake  to  think  that  when  pupils  arrive  at  their  **  teens' 
they  have  passed  the  period  which  makes  experimental  work  a  necessity.  This 
common  belief  might  have  some  probability  in  it,  did  they  receive  the  proper 
training  before  arriving  at  that  age.     Prof.  Cook,  our  American  chemist,  in  a  lee- 
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tare  delivered  before  the  summer  school  of  chemistry,  (1879,)  declared  that 
**  students  coming  to  the  university  can  neither  observe  with  any  accuracy  nor 
arc  they  able  to  draw  tolerably  correct  inferences  from  what  they  imperfectly 
observe;"  that  **the  student  should  b^ brought  into  personal  and  original  contact 
with  facts,  and,  by  practice,  become  able  to  draw  correct  conclusions  from  them ; 
for  these  reasons,  I  find  it  necessary  to  take  personal  charge  of  the  elementary 
i  dasses,  leaving  the  more  advanced  ones  to  the  tutors."  The  same  notes  of  warn- 
ing and  complaint  have  long  been  uttered  by  such  educators  as  Porter,  Bain, 
Agassiz,  McCosh,  Gore,  Spencer  and  others  who  stand  among  the  best  teachers 
of  our  time,  and  still  we  continue  in  the  grooves  deep-worn  far  back  in  the  Mid- 
dk  Ages — grooves  so  deep  that  he  who  attempts  a  statement  of  the  principles 
which  underlie  acquisition  is  charged  with  being  a  **  theorist,"  and  his  work  is 
denounced  as  *'  not  suited  to  the  wants  of  the  teacher,"  or  as  '*  shooting  over  our 
beads."    Similar  is  the  history  of  every  move  forward. 

From  whatever  quarter  i¥e  approach  the  fundamental  principles  of  the  educa- 
ting  process,  there  should  be : 

In  Childhood. — Perceptive  worb,  with  few  sjrmbols. 

In  Youth. — Perceptive  work,  with  many  symbols. 

In  Manhood. — Symbols,  not  exclusively. 

AH  theories  of  intellectual  and  moral  discipline,  devised  by  ingenious  per 
SODS,  disregarding  the  truth  that  law  reigns  among  mental  phenomena  no  less  than 
imoi^  physical  ones,  must  pass  into  forgetfulness,  supplanted  by  one  which  rests 
upon  the  unalterable  and  eternal  truth,  so  unmistakably  illustrated  in  every  human 
experknce,  and  so  concisely  formulated  in  another  century,  that  all  our  knowl- 
edge begins  with  experience. 

It  is  weU  known  that  our  educational  system  fails  to  cultivate  and  develop 
practical  judgment,  and  this  failure  demands  an  explanation  which  will  stand 
adverse  criticism.  I  believe  it  a  truth  that  is  almost  axiomatic,  that  every  prob- 
lem in  mental  economy  and  mental  discipline  must  find  its  solution,  ultimately, 
in  the  nature  of  mind  itself.  Education  begins  with  sensual  experiences,  but  it 
does  not  end  with  them.  When  these  experiences  have  been  made  the  child's 
possession  by  an  exercise  of  the  senses,  then,  and  then  only,  should  those  experi- 
ences receive  a  name,  which  name — elasticity,  for  example — can  be  made  no 
dearer  by  reference  to  a  lexicon.  Henceforth  this  word  or  symbol,  whether 
thought,  spoken  or  written,  recalls  the  experience  and  takes  its  rightful  place  in 
the  language  of  the  child.  Henceforth  educational  advancement  is  concerned 
with  new  experiences  and  their  symbols,  together  with  re-combinations,  applica- 
tions and  rearrangements  of  the  old  ones,  and  this  complex  mental  activity  we 
designate  as  an  enlargement  of  the  boundary  of  mental  vision.  Again  I  assert 
that  unless  the  child  experiences,  by  the  sense  of  sight  or  touch,  the  rebound  of 
elasticity,  as  seen  in  rubber,  glass  or  other  substance,  this  quality  of  matter  can 
never  become  a  concept  of  his  brain,  and,  consequently,  it  must  remain  as 
unknown  to  him  as  if  it  had  no  existence  whatever.     This  real  and  individual 
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Anticipating,    calculating, 
(Has  met  neither  Ampere  nor  Bacon,) 
Returns^  pcrsUtent,  to  the  details^ 
Explaining  all  conflicting  portions,  , 

Feels  not  too  strong  in  his  conclusions. 
Here,   *•  accidentals  *  claim  attention, 
(Has  heard  not  of  the  early  F'atbcrs). 
**  Investigate  it  I**  is  the  watchword — 
Demands  to  know  the  hidden  causes. 

Tain  of  morals,  the  same  principles  obtain.     There  are  two  kinds 
one  exerted  by  the  teacher,  parent  or  society,  the  other  by  the 

who  is  to  be  restrained.  The  most  perfect  restraint  is  seen  in  individ- 
ol,  where  the  fountain  of  discipline  is  in  an  enlightened  judgment  coupled 
ility  of  purpose.  The  most  abominable  restraint  is  the  purely  external 
»ecn  in  the  school-room  only  when  the  teacher  is  present,  or  in  a  doraes- 

m  which  the  proprieties  of  deportment  are  compulsory.  Commonly, 
\  at  home,  in  the  school  and  in  society  exists  by  a  union  of  these  two 
restraints.  In  Sicily,  there  is  much  of  the  external  restraint^ the  arm 
ivil  and  ecclesiastical  power;  in  the  United  States,  there  is  more  of  the 
d**  restraint.  The  quality  of  society-  and  the  school  varies  with  the  pro- 
of these  two  kinds  of  restraints.  Sad  is  the  moral  condition  of  that 
►verned  largely  by  external  influences,  since,  upon  their  withdrawal,  the 
1  revels  among  his  accidental  changes  of  feeling  and  fancy  without  con- 
lesc  truths  render  it  possible  to  account  for  the  bad  order  not  infrequently 
SC  lecture  room,  at  church,  and  in  most  public  gatherings.  Thus  is  gen. 
accounted  for — defacing  public  property,  indecencies  of  speech, 

in  self-respect.  Too  little  attention  is  given  to  the  fundamental  pnncL 
uc  discipline,  and  too  much  to  the  mere  education  of  intellect.     There  is 

in  graduating  an  intellectual  rascal.     It  is  of  but  little  consequence  to 
student  to  memorize  and  repeat,  at  stated  times,  sickly  formulas  of  self- 

t,  and  to  frequently  remind  him  of  duty  to  himself  and  his  fellows, 
student  must  be  assisted  to  govern  himself  at  that  moment  when  desire 
itice  him  from  the  path  of  rectitude,  at  the  instant  when  emotion  wars 
lie  weakened  will.  Mighty  is  the  chasm  which  separates  the  languid, 
itive  knowledge  that  we  should  do  right,  from  the  trained  ability  to  be 
when  temptation's  hour  approaches.  All  know  that  we  should  not 
I  the  property  of  another,  but  the  virtue  implied  in  this  statement  becomes 
and  useful  to  the  individual  only  after  he  has  resisted  temptation  (of  one 

other)  time  and  time  again.  The  simple  knowing  that  we  should  rea- 
no  ability  to  reason — the  intellect  must  engage  oft  and  deeply  in  the 
g  process,  to  acquire  that  ability;  likewise,  the  simple  knowing  that  we 
>  right  confers  no  ability  to  do  right — tlie  moral  powers  must  engage  oft 
}\Y  in  those  processes  which  constitute  a  moral  act,  before  the  mind 
that  desired  ability.  It  is  altnost  unnecessary  to  say  that  the  simple 
of  raond  truths  is  an  education  of  intellect  and  not  a  training  of  the 
iwers  of  a  human  being.     In  the  correlation  of  feeling  and  intellect,  I  am 
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sure  there  is  opportunity  for  research  that  will  yield  rich  returns  to  an  industrioui  | 
explorer. 

To  return  agaia  to  the  intellect ;  an  illustration :  The  eye  falls  upon  a  fruit* 
dish,  and  observations  are  made.  After  a  lapse  of  a  few  minutes  the  word, 
*' fruit-dish/*  suggests  its  peculiar  form,  its  leaf  designs,  its  fruit  reliefs,  its  soft 
color,  its  position,  its  majolica  material,  its  use,  its  grace  and  beauty  and  its  slig 
defect.  A  week  hence,  its  name  suggests  distinctly  its  form,  its  color  less 
tinctly,  and  the  details  of  its  ornamentation  with  increasing  faintness.  A  year  ' 
hence,  these  scanty  details  have  lapsed  into  no  little  obscurity,  the  name  **fruii- 
dish"  being  as  powerless  to  awaken  original  conceptions,  in  the  fullness  of  their 
details,  as  Xenocrates*  definition  of  soul:  **  A  number  moving  itself."  But  whit 
must  be  the  significance  of  this  term  to  a  child  who  has  even  never  obsei^ed  one 
especially  designed  for  the  double  purpose  of  ornament  and  for  holding 
To  strengthen  this  position,  let  me  quote  from  an  eminent  educator,  (Dr.  Porte 
since  teachers  as  well  as  other  people  rely  more  upon  authority  than  upoo 
own  common  sense:  '*The  impressions  received  from  words,  by  one  who 
never  witnessed  the  reality,  are  but  as  thin  and  pallid  shadows,  when  contrast! 
with  full  and  glowing  intuitions."  It  must  be  admitted,  then,  that  while 
teacher's  work  remains  among  symbols,  he  handles  a  currency  whose  v^alue  is  as 
shifting  or  changeable  as  the  diversity  of  minds  to  which  he  appeals.  These  sym- 
bols form  a  redeemable  currency,  but  not  a  currency  that  is  oft  redeemed.  There 
is  but  one  way  for  our  educational  systems  to  act  in  this  matter,  and  that  is  to 
insist  upon  the  evident  necessity  of  the  pupils  first  knowing  the  thing  itself,  then 
learciing  its  name,  followed  up  by  a  frequent  reference  of  the  symbol  to  the  real 
object  which  that  symbol  represents.  Only  by  this  method  can  the  increasing 
faintness  of  symbols  be  counteracted.  Again,  we  teach  by  the  use  of  sy;nbols. 
Symbols  of  what  ?  Symbols  of  former  perceptions.  Where  have  those  experi- 
ences taken  place  ?  At  the  indulgent  and  perhaps  wrangling  home  and  upon  the 
noisy,  distracting  street.  Under  what  circumstances  ?  By  the  merest  accident 
and  without  careful  examination ;  occurring  among  scenes  of  confusion  or  in 
moments  of  excitement;  in  hours  of  despondency,  w^hen  emotion  silenced  the 
intellect  J  in  a  haphazard  manner,  when  experiences  are  neither  analyzed  nor 
respectably  put  together  and  were  forborne  because  unavoidable.  Now»  tlic 
question  arises,  "If  the  original  experiences  have  been  so  imperfectly  mastered, 
how  can  their  symbols  possess  a  high  value?  And  if  these  symbols  are  the  com- 
mon currency  of  teacher  and  pupil  who  can  longer  wonder  that  the  child's  prog- 
gress  is  not  only  plodding  but  very  discouraging  ?  In  view  of  these  unrefuted 
facts,  I  fearlessly  assert  that  no  attempt  at  instruction  is  entitled  to  the  name  of 
system,  or,  is  even  tolerable,  which  does  not  provide  for  the  systematizing  aod 
perfecting  of  experiences  throughout  the  course  of  instruction.  The  corollary  is 
sufficiendy  obvious ;  our  schools  must  be  provided  with  apparatus  and  specimens 
with  which  to  reinforce  the  symbols,  and,  primarily,  to  furnish  new  experiences. 
Until  those  almost  meaningless  symbols,  the  sole  possession  of  the  average  child 
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\  at  its  entrance  into  the  public  school,  have  a  freshness  and  force  which,  in  our 
teaching  we  constantly  assume,  we  may  expect  a  continuance  of  the  parrot  work 
of  the  school-room  and  the  difficulties  of  comprehension.  Sensation,  perception 
and  symboliiation,  both  in  logical  sequence  and  mental  development,  are  the 
successive  phases  which  constitute  the  Archean  principles  of  mental  development 

I  and  human  progress. 

If  the  above  be  taken  for  granted,  how  can  our  partial  success  in  the  school 

I  room  be  accounted  for  ?  There  is  but  one  answer.  This  partial  success  is  maihe- 
madcallj  co-ordinated  with,  and  is  strictly  dependent  upon,  those  incomplete  ex- 
periences  which  the  child  already  possesses.     Furthermore,  those  new  forms  of 

I  knowledge  imparted  to  the  pupil  in  the  school  room  are  comprehended  by  him, 
as  yet  remain  obscure,  according  as  their  elemental  symbols  are  significant  or 
nnglessw     If  the  experiences  whose  symbols  we  divide,  combine  and  vari- 
Jy    use,  are   fresh  by  repetition  or  late  in  time,  the  new^  knowledge  product 

fwiU  stand  out  in  bold  relief;  but  if — as  is  more  commonly  the  case — the  original 
iocuitions  were  incomplete  for  any  reason,  the  new  knowledge-product  will  be 
uoreal^  unsatisfactory,  and  nebulous.  It  should  be  added  here  that  although  the 
the  pupil  may  recite  text-book  statements  in  well  rounded  periods,  it  is  still  far 
from  being  a  test  that  he  understands  what  he  so  beautifully  says.  Thus  do  we  reach 
the   conclusion,  by  the  consideration  of  a  few  points  in  mental  growth  th^t  **  ob- 

I  jecl  leaching  "  is  the  only  rational  method  of  primary  instruction.  By  "object 
teaching/'  I  mean  teaching  from  the  objects  and  the  phenomena  themselves  by 
allowing  the  pupil  to  handle  and  otherwise  examine  these  objects,  and  not  from 
dimwifigs,   nor  pictures,  nor  verbal  descriptions,  nor  enchanting  stones  about 

theoL 

{To  be  continued,) 
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HEALTHFUL  AND  DANGEROUS  OCCUPATIONS  FOR  WOMEN. 


In  the  city  of  New  York  or  surburbs  we  find  women  employed  in  staining 
lod  enameling  glass;  in  making  glass  signs;  in  cutting  ivory,  pearl,  and  tortoise* 
slldl;  working  in  gutta-percha,  gum-elastic,  and  hair;  making  willow-ware  and 
cane  chairs;  feeding  printers'  presses  and  setting  type;  making  and  packing  can- 
dles; molding  tablets  of  water-colors;  assisting  in  the  manufacture  of  chemicals 
ind  fire-works;  making  clocks,  enameling  dials,  and  painting  the  cases;  finishing 
backgammon  boards;  making  and  dressing  dolls  and  toys;  stitching  the  cloths 
ind  making  the  pockets  of  billiard  tables;  painting  the  handles  of  brooms,  and 
vtaring  twine  into  netting;  making  paper  collars  and  twine;  burnishing  jewelry 
Ukd  making  buttons*     There  are  about  ^y^  hundred  millinery  houses  in  the  city,. 
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employing  over  two  thousand  milliners,  and  the  manufacture  of  straw  hats  engagts 
several  thousand  women  in  weaving  the  braid,  sewing,  and  bleaching.  The  arti- 
ficial-flower trade  employs  about  four  thousand  women,  many  of  them  French, 
*nd  it  is  as  lucrative  to  adept  hands  as  any  other.  The  manufacture  of  hoop" 
skirts  is  said  to  engage  over  ten  thousand  women,  who  spool  the  cotton,  wean 
the  tape  and  cover  the  steel ;  and  the  cap  trade  gives  employment  to  many  more 
thousands,  whose  earnings  vary  from  three  to  five  dollars  a  week.  The  weaving 
of  hair  cloth  is  also  done  by  women,  the  packing  of  confectionery,  and  the  nuufc- 
ing  of  shoe  ''uppers/' 

Some  of  these  occupations,  and  others  to  which  we  have  not  referred,  art 
dangerous  to  the  operatives,  not  merely  from  the  long  hours  of  toil,  the  insufficient 
food,  and  the  lack  of  proper  ventilation  in  tlie  workshops,  but  from  the  nature  of 
the  materials  and  the  ritanner  of  fabrication.  The  artificial-flower  makers,  the 
.  gold-leaf  workers,  the  button-gilders,  the  cigar  makers,  and  the  lucifcr-matcb 
makers  also  suffer  from  the  nature  of  their  occupation. 

In  large  manufactories  of  artificial  flowers  the  ventilation  is  usually  sufficient, 
and  precautions  are  taken  to  prevent  the  inhalation  of  poisonous  colors*  But 
nearly  all  the  brilliant  leaves  are  made  in  the  artisans*  own  home,  a  back  room 
or  an  attic  devoted  to  all  the  purposes  of  existence,  and  the  arsenic  that  produces 
the  spring-like  vividness  of  color  is  diffused  in  the  atmosphere  and  absorbed  by 
the  system.  The  fabric  from  which  the  leaves  arc  cut  is  coloied  in  the  piece, 
Paris  green,  cold  water,  and  starch  or  gum-arabic  being  used  for  the  purpose. 
This  liquid  is  spread  by  the  fingers  over  lengths  of  fine  calico  or  muslin,  which 
are  afterward  beaten  or  kneaded  by  hand  until  they  have  an  even  tint.  They  arc 
then  spread  out  in  frames  to  dry,  and  are  next  cut  and  shaded,  the  final  process 
being  their  immersion  in  warm  wax,  and  the  removal  of  any  loose  color  upon 
them.  The  detached  particles  float  in  the  air,  and  are  inevitably  inhaled  by  tk 
workers,  whose  handkerchiefs  are  speckled  with  dots  of  green  blown  out  through 
the  nose.  Another  operation,  technically  known  as  **  grass- work/*  consists  in  the 
fastening  of  small  glass  beads  or  **  dewnirop"  to  the  artificial  blades,  which  dis- 
lodges portions  of  ihe  color,  and  leads  to  its  inhalation.  The  consequences  af€ 
variable.  When  the  persons  employed  are  cleanly  in  their  habits,  and  keep  their 
windows  open,  an  occasional  headache  or  an  attack  of  dyspepsia  is  the  most  they 
suffer;  but  in  other  cases,  all  the  symptoms  of  arsenical  poisoning  and  revealed  in 
eruptions  of  the  skin,  nausea,  colic,  and  general  debility. 

In  gilding  metal  buttons,  mercury  and  nitric  acid  are  used,  producing  their 
characteristic  diseases;  and  in  making  lucifer-matches  the  work- women  sometime 
contract  the  terrible  disease  which  is  technically  described  as  necrosis  of  the  mai- 
illary  bones,  many  cases  of  which  have  been  treated  at  Bellevue  Hospital,  III 
the  preparation  of  gold-leaf  the  substance  is  so  fragile  and  bouyant  that  the  doors 
and  windows  are  necessarily  kept  closed,  and  the  air  of  the  work-rooms  becomes 
very  impure.  But  the  women  who  suffer  most  from  the  character  of  their  oc- 
cupation are  the  cigar-makers,  who,  mingling  with  men,  boys,  and  children,  tofl 
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Vf  hours  a  day  for  five  or  six  dollars  a  week,  living  in  an  atmosphere  surcharg- 
with  dust  and  fumes  that  would  make  the  most  inveterate  smoker  sick.     Part 
tirork  is  done  in  factories,  but  most  of  it  is  done  in  the  dwellings  of  the  op- 
and  in  neither  is  any  attention  paid  to  ventilation  or  cleanliness.     Grow- 
gtrls  at  the  verge  of  womanhood  suffer  in  many  ways,  and  are  as  much  under 
be  influence  of  tobacco  as  a  constant  smoker.     Their  faces  are  pale,  and  their 
are  dead ;  a  stupor  comes  over  them ;  their  nerves  are  unsettled,  and  their 
I  are  diseased  in  nearly  cvcr>'  case, — Harper's  Magatine  for  June. 


**  TAKING  THE  TASTE  OUT/' 

>st  everybody  knows  that  a  globule  of  castor  oil  may  be  so  folded  by  a 
quick  hand  between  two  tea-spoonfuls  of  lemon  juice  that  only  the  acid 
recognised  in  the  taking,  and  that  where  acids  may  not  be  used,  the  same 
may  be  secured  by  wine  or  spirit  But  everyone  does  not  know  that  any 
'ujly  pungent  substance,  masticated  for  a  moment  and  rejected^  will  pre- 
!tit  the  necessity  of  acid  or  of  spirit,  neither  of  which,  of  course,  it  is  always 
to  give.  Thus,  a  bit  of  lemon  peel  or  of  orange  peel,  if  chewed  half  a  min- 
will  render  castor  oil  as  innocent  as  water,  and  it  will  do  the  same  for  the 
as  vile  taste  of  balsam  copaiba,  A  littie  bitter  almond,  too,  has  the  same 
CT»  if  not  more  of  it ;  and  a  peach  kernel  is  not  quite  useless  in  that  way. 
ideed^  one  drop  of  the  essential  oil  of  almonds  will  neutralize  the  disgusting 
lity  of  a  whole  ounce  of  castor  oil,  we  are  told,  without  detracting  from  its 
uea^  and  less  than  a  tea-spoonful  of  the  oil  ot  orange  will  work  the  same 
ic  on  an  ounce  of  balsam  copaiba.  If,  however,  not  any  of  these  articles  is 
<l,  some  strong  peppermint  is  very  effectual.  Even  licorice  will  prevent 
taste  of  anything  that  is  very  bitter  from  being  perceived,  and,  strange  to 
iy,  is  the  only  sweet  substance  known  that  is  capable  of  doing  that  A  pinch 
r  tbc  leaves  of  sage,  either  dried  or  green,  of  pennyroyal,  and  even  of  catnip, 
not  quite  so  strong,  is  yet  very  efficient.  Something  as  good  as  all  the  rest, 
ihhotigh  to  the  child  probably  not  quite  as  agreeable,  is  the  scattering  of  a  few 
grains  of  Cayenne  pepper  on  the  tongue,  after  whose  biting  sting  neither  aloes, 
salut  and  senna,  nor  colchicum,  nor  thoroughwort,  nor  soda,  nor  bromide  of 
immonta,  nor  anything  else,  in  fact,  however  disgusting  otherwise,  will  make 
sKghtest  impression.  If  children,  as  it  is  very  likely,  should  prefer  the  taste 
tii«  medicine  pure  and  unadulterated  to  the  smarting  of  the  Cayenne,  there 
\  some  grown  people,  and  among  them  especially  those  gendemen  who,  sel- 
needing  to  uke  medicine,  make  a  great  fuss  about  it  when  they  do,  and  to 
bocn  Cayenne  is  so  pleasant  and  necessary  that  some  of  them  always  carry  it 
txKit  them,  may  be  glad  to  avail  themselves  of  the  knowledge  in  any  case  of 
— Harper^  i  Bamr. 


liar  KANSAS  CITY  REVIEW  OF  SCIENCE, 

COMMERCIAL  VALUE  OF  SANITARY  WORK. 

In  a  recent  lecture  in  New  Haven  on  the  value  of  sanitary  work,  Professor 
Brewer,  of  Yale  College,  reviewed  at  great  length  the  causes  and  effects  of 
plagues  and  pestilences  that  did  so  much  to  darken  the  history  of  Europe  during 
the  Dark  Ages.  He  then  traced  briefly  the  origin  of  sanitary  science  and  its 
benefits,  as  shown  in  a  largely  diminished  death  rate.  And  after  pointing  out 
the  four  great  obstacles  to  sanitation — ignorance,  filthy  habits,  selfishness,  and 
indifference — he  proceeded  to  show  how  sickness,  especially  avoidable  sickness, 
tends  to  impoverish  communities  as  well  as  individuals.  In  this  conuection  he 
said: 

**  Every  student  of  history  and  of  political  economy  notices  the  wonderful^ 
rapid  accumulation  of  wealth  and  capital  in  modern  times  compared  with  wba 
has  been  in  previous  ages.  The  material  wealth  and  working  capital  of  the 
ilized  world  has  more  than  trebled  in  less  than  a  lifetime.  The  accumulation  o^ 
wealth  and  property  (and  it  is  this  which  represents  the  aggregate  savings  from 
labor)  during  the  last  few  years  more  than  equals  all  that  had  been  saved  in  all 
the  thousands  of  years  that  had  gone  before,  and  that,  too,  while  there  has  been 
a  more  general  enjoyment  of  the  comforts  of  life  and  a  much  greater  indulgence 
in  its  luxuries.  The  nature  and  sources  of  this  rapid  growth  have  been  the  sub- 
ject of  much  discussion  by  the  statesmen  and  political  economists.  The  causes 
generally  assigned  are  the  invention  of  modern  machinery,  the  use  of  steam  as  a 
motor,  the  growth  of  modern  means  of  transportation  by  sea  and  land,  the  ap, 
plication  of  the  natural  sciences  to  the  arts  and  industries,  the  spread  of  popuUr 
education,  the  diminution  of  wars,  and  the  production  of  the  precious  metals. 
There  is  no  doubt  that  each  and  all  of  these  have  had  their  influence  \  but  there 
is  one  still  greater  cause  which  is  too  often  overlooked,  simply  because  it  is  not 
so  conspicuous.  The  greatest  of  all  causes  is  to  be  found  in  the  better  averagie 
health  of  civilized  countries,  and  the  longer  average  term  of  Ufe  which  is  now  se- 
cured to  workingmen. 

*'  It  was  not  merely  war,  nor  because  they  did  not  have  steam,  nor  did  not 
know  about  greenbacks,  that  kept  the  masses  in  poverty  all  through  the  Middle 
Ages — it  was  disease,  and  the  death  that  came  from  disease  that  kept  the  nations 
poor.  The  history  of  the  Middle  Ages  is  a  sad  succession  of  plagues,  of  cities 
devastated,  of  States  impoverished,  of  laborers  swept  away  in  millions,  by  suc- 
cessive waves  of  pestilence  that  followed  each  other  as  often  as  cities  grew  popu- 
lous. Between  the  common  sickness  which  was  ever  present  and  the  pestilences 
which  swept  off  their  millions  at  a  swoop,  the  average  period  available  for  actual 
labor  in  man  was  perhaps  not  more  than  half  what  it  is  now.  Meanwhile,  il 
took  just  as  long  to  rear  children  to  a  working  age  as  now,  and  sickness  was  just 
as  expensive;  so,  between  the  diminished  power  of  production,  the  waste  by 
sickness,  the  panics  and  checks  to  commerce  caused  by  plagues  which  were 
raging  somewhere  all  the  time,  it  is  no  wonder  that  wealthy  people  were  compar- 
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ivdy  few  and  the  masses  sunk  in  abject  poverty.  If  we  are  tempted  to  think 
ut  we  arc  saved  from  this  by  steam  or  machinery  or  increased  production  of  the 
redous  metal;^,  let  us  look  at  any  pestilence-stricken  city  of  modern  times.  A 
ogle  pesiilencc  of  but  a  few  months  came  near  bankrupting  Savannah,  and  laid 
check  on  her  progress  and  a  burden  on  her  resources  which  it  will  take  many 
years  to  overcome.  Worse  still  is  the  case  of  Memphis,  with  its  two  pesti- 
ices;  and  such  may  be  the  loss  to  any  American  city  if  it  neglects  sanitary 
iws.  Our  modern  civilization  is  one  of  intense  competition.  Each  producing 
miflituiity  is  now  in  a  struggle  with  all  the  rest  of  the  world  as  it  never  was  be- 
ife.  If  it  have  any  special  advantage,  it  may  prosper;  if  it  have  any  special 
isad vantage,  l  either  lags  behind  in  the  swift  race,  or,  by  standing  still,  rela- 
vely  declines,  or  else  it  goes  under  in  the  hard  struggle  of  productive  or  com- 
lerctal  competition.  And  what  heavier  burden  to  bear  than  sickness!  And 
is  Cact  is  liable  to  be  overlooked  or  forgotten.  The  healthy  man  hopes  that 
less  will  never  come, and  may  be  careless  of  his  health,  and  the  healthy  com- 
iuotty  rarely  awakens  to  danger  until  epidemic  sickness  sets  in,  and  the  loss  is 
y  begun. 

if  is  the  part  of  sanitary  science   to  point  out  the  dangers  and  suggest 

IS  of  prevention,  and  when  epidemics  actually  set  in  to  suggest  remedies;  it 

part  of  sanitary  legislation  to  provide  means  to  apply  these  remedies ;  it  is 

iction  of  health  boards  to  administer  them.     But,  from  the  nature  of  the 

the  case,  the  better  they  do  their  work  the  less  obvious  are  their  labors.     The 

who  heroically  stands  at  his^post  during  the  time  of  pestilence,  labors  to 

il»  dread  work,  helps  the  suffering,  and  comforts  the  dying  is  a  hero,  and 

im  is  of  a  kind  that  can  be  seen ;  no  praise  is  too  high.     But  the  other 

who,  by  his  labors,  prevents  the  pestilence  and  keeps  it  so  far  off  that  the 

cr  b  scarcely  seen,  receives  no  such  praise — too  often  in  its  stead  criticism, 

A  indifference.     It  is  because  of  the  nature  of  sanitary  work  that  its 

ijsLng  the  prosperity  of  a  city  is  so  often  overlooked.     In  the  ordin- 

pitmiits  of  business,  the  clang  of  machinery,  the  brilliancy  of  the  applications 

to  the  arts,  the  bustle  of  business,  the  romantic  ways  in  which  the 

metals   have  been  discovered  and  won,  arc  more  conspicuously  in  the 

of  the  public  than  the  quiet,  persistent,  unromantic,  but  heroic  fight  with 

t  unwholesome  influences  which  lurk  in  the  air  of  our  towns.     These 

induences,  mostly  growing  out  of  our  modes  of  life,  are  ever  present 

I  our  cities,  ever  growing  unless  checked,  always   producing   disease,  and 

time  to  time  especially  in\nting  pestilence,  as  persistent  as  sin,  as  tireless  as 

:c,  and  as  pittlen^  as  death.     The  rapid  growth  of  town  and  city  popula- 

xompared  with  the  country  during  the  last  forty  or  fifty  years  has  been 

iblc  only  by  the  power  which  modern  sanitary  science  gives  us  to  pre- 

lo  check,  and  to  combat  epidemics.     As  matters  were  before,  a  pestilence 

but  a  few  weeks  or  months  would  put  back  the  growth  of  a  city  for  years. 

city  has  had  but  one  visitation  of  yellow  fever;  it  lasted  scarcely  two  months^ 
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and,  from  all  I  can  ascenain  by  a  careful  investigation  of  the  matter,  it  took 
from  eight  to  ten  years  to  recover  from  the  shock.  Indeed,  can  we  say  that  it 
ever  recovered?  'What  New  Haven  might  have  been,  had  it  not  been  for  thai 
check,  just  at  a  time  of  rapidly  growing  commercial  importance,  we  can  never 
know,  but  that  citizens  left,  with  their  capital,  to  go  into  business  elsewhere,  and 
never  came  back,  and  that  trade  left  the  place  and  never  returned,  is  cenaio. 
What  *  might  have  been'  had  this  pestilence  not  fallen  on  us  eighty -six  years  ago 
we  can  never  know.  What  may  be/  if  another  pestilence  comes,  we  know 
too  well.  Too  many  cities  have  had  such  a  bitter  experience,  even  in  mod«^ 
times,  for  us  to  be  ignorant  of  the  effects. 

**  We  insure  our  manufactories  from  loss  by  fire  to  insure  their  being  rebuilt 
if  once  burned.     Even  with  this,  the  temporary  suspension  of  work  may  drive 
trade  elsewhere.     Hence  premiums  are  cheerfully  paid  to  guard  against  the  pos- 
sible contingency,  and  before  the  conflagration  comes  we  cheerfully  purchase  fir^ 
engines  and  apparatus,  and  organize  bodies  of  skilled  men  to  use  them  when  the 
emergency  comes.     Here  it  is  recognized  that  all  this,  though  expensive  in  the 
beginning,  is  cheap  in  the  end,  and  yet  how  reluctantly  any  such  means  are  ta 
ken  to  guard  against  a  worse  destroyer  of  our  wealth  and  prosperity.     The  ar- 
guments used  even  by  official  bodies  against  adequate  support  of  public  health 
administration  in   many,  if  not  most  cities,  are  curiosities  of  inconsistency,  and 
will  be  cited  as  such  by  the  next  generation.     It  must  not  be  forgotten  that 
health  boards  are  now  more  strongly   demanded  and  called  for  because   of  their 
pecuniary  importance  than  because  of  their  .function  in  allaying  human  suffering 
or  saving  human  life.     So  long  as  merely  men  died,  and  health  was  lost,  and  sot- 
row  fell  on  thousands  of  homes,  Memphis  went  on  as  of  old,  dug  her  cesspools 
deeper  and  more  of  them,  and  did  without  sewers,  but  when  the  loud  voice  of 
trade  cried  out,  *  We  can  not  afford  to  allow  Memphis  to  longer  stand  as  a  men- 
ace to  the  commercial  prosperity  of  the  great  Mississippi  valley,'  then,  and  not 
till  then  was  a  system  of  sewering  begun.     A  hi^h  death  rate  means  loosened 
vigor,  lessened  powers  of  production,  a  check  on  prosperity,  a  burden  on  in- 
dustry.     A  low  death  rate  in  modern  cities  can  only  be  secured  by  public  sanita- 
tion, and  by  an  intelligent  and  efficient  co-operation  of  the  public  with  an  active 
board  of  health.     A  single  epidemic  but  one-fourth  as  bad  as  that  in  Memphis 
last  year  would  cost  this  city  more,  and  leave  us  with  higher  taxes,  that  the  most 
expensive  system  of  sewers  and  of  garbage  collection  than  was  ever  dreamed  of 
here.     And  there  is  nothing  to  prevent  it  but  public  sanitation.     We  had  thai 
very  disease  here  once,  and  the  city  did  not  recover  its  prosperity  for  ten  years, 
and  it  lost  some  phases  of  prestige  which  it  never  regained.     An  epidemic  of 
small-pox  a  few  years  since  lost  to  the  city  of  Philadelphia,  in  ways  which  could 
be  estimated,  above  $20,000,000.     This  city  a  little  later  was  seriously  threaten 
ed  with  a  similar  epidemic,  which  was  effectually  stayed,  and  the  health   officcts 
were,  perhaps,  more  severely  criticised  for  their  work   than  for  any  other  thing 
they  have  ever  done.     The  results,  however,  have  amply  demonstatcd    the  wis- 
dom of  their  action. 
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The  fact  wants  to  be  kept  before  the  public,  that  as  production  and  corn- 
tree  and  trade  are  now  carried  on,  few  cities  can  afford  to  allow  a  pestilence  to 
rade  ihcm.  And  if  it  comes  to  a  city,  with  the  natural  advantages  of  soil  and 
male  we  have,  it  is  due  either  to  official  ignorance  or  public  neglect.  There 
perhapsp  not  a  single  kind  of  pestilence  which  has  afflicted  any  civilized  city 
'  temperate  climate  during  the  Dark  Ages  or  since,  over  which  we  have  not 
iw  GODtrol^  if  the  community  act  up  to  the  light  and  knowledge  we  have;  and 
I  the  other  band,  as  business  is  now  carried  on,  no  city  can  now  be  afflicted  as 
uiy  then  were,  and  not  be  bankrupted  and  financially  mined. — Scientific 
merii:an  Sup. 

FOR  DIPHTHERIA, 

A  physician  in  Illinois  writes :  I  have  used  successfully  the  following  for  some 

for  diphtheria:  R  sulphite  soda  gr,  x. ,  dissolved  in  31.  warm  water.     Then 

ten  gr,   salicylic  acid.     Dose,  teaspoonful  every  fifteen  to  thirty  minutes  (or 

acr)  to  a  child  of  two  years.      At  the  same  time  use  beef  tea,  wine,  eggs, 

[iDtne,  etc.     I  6nd  this  an  effective  anti-zymotic.     In  bad  cases  it  must  be  used 

days. 


CmjORoroRM  Vapor  fK  Earache, — At  a  recent  meeting  of  the  Medical  So- 
tty  \n  the  District  of  Columbia,  Dr.  James  E,  Morgan  stated,  during  a  discussion 
\  otitis,  that  he  had  often  promptly  relieved  the  distressing  earache  of  children 
}  filling  the  bowl  of  a  common  new  clay  pipe  with  cottonwool,  upon  which  he 
oppcd  a  few  drops  of  chloroform,  and  inserting  the  stem  carefully  into  the  ex- 
roal  canal,  and  adjusting  his  lips  over  the  bowl,  blew  through  the  pipe, — forcing 
e  chloroform  vapor  upon  the  tympanum.  Dr,  J,  Ford  Thompson  has  also  ac- 
mplisbed  the  same  relief  upon  similar  principles. 
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THE  HOWGATE  EXPEDITION. 

The  vessel  selected  and  furnished  for  this  expedition  is  a  Clyde  built  iron 
propell«?r,  200  tons  burden,  140  feet  in  length,  21  feet  6  inches  breadth. 
s  engine  has  two  jo-inch  cylinders,  each  24  inches  stroke,  jet  condensers,  and 
!  bofler.  The  engine  is  estimated  to  be  of  about  200-horse  power.  The 
ks  luive  been  overhauled  and  put  in  complete  order  by  Petitt  &  Dripps,  ma. 
Washington,  D,  C. 


lie 
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It  has  been  greatly  strengthened  by  iilling  in  2%  inches  oaken  plank  be- 
iween  the  iron  frames,  sheathing  inside  and  outside  with  stout  oaken  planks.  $0 
as  to  make  the  hull  uniformly  15  inches  thick.  To  guard  effectually  against  the 
nip  or  pinch  of  the  ice,  which  sometimes  crushes  in  the  sides  of  a  vessel  as  easi^ 
ly  as  an  egg  shell,  the  inside  of  the  hull  has  been  braced  wMh  extra  heavy  white 
oak  timbers  placed  horizontally,  and  from  side  to  side  In  the  variotis  compan- 
ments  of  the  ship,  directly  on  the  water  line.  Inside  the  prow  three  heav| 
white  oak  breast  hooks  have  been  placed^  and  on  the  outside  of  the  bow,  o?€i 
all,  is  a  sheathing  fi  of  an  inch  iron  armor,  extending  10  feet  deep  and  14  fed 
aft  from  the  stern. 

Capt.  H,  C.  Chester,  formerly  of  the  Polaiis  expedition,  who  is  an  expcn- 
enced  and  intelligent  Arctic  explorer,  has  superintendence  of  the  work  of  fitting 
the  Gylnare  for  service  in  frozen  seas.  He  has  placed  on  the  sides  of  the  vessel 
extending  above  the  water  line,  wedge-shaped  oak  timbers,  which  are  calculated 
to  ease  the  vessel  upward  when  pressed  by  heavy  ice.  This  is  an  idea  resulting 
from  the  experience  of  the  Polaris,  which,  when  caught  in  the  pinch  of  the  ict, 
was  forced  downward  and  crushed.  A  new  main  deck  has  been  put  on,  thf 
planks  being  bolted  to  the  iron  frame  of  the  ship,  and  secured  on  the  inside  h) 
nuts  screwed  to  the  bolts,  A  new  smoke-stack  and  an  extra  propeller liave .been 
provided,  and  amidships  will  be  placed  a  new  bridge  21  feet  long. 

As  the  Gulnare  will  be  used  primarily  to  found  an  arctic  colony  of  otaerv- 
ers,  to  be  recruited  by  other  explorers  hereafter,  one  of  the  chief  designs  in  pre- 
paring the  vessel  for  service  has  been  to  secure  all  the  storage  room  possible  for 
provisions,  materials,  instruments,  arms  and  munitions.  On  the  deck  will  be 
carried  the  frame  work  and  other  parts  of  a  complete  house  sixty  feet  long  bj 
twenty  feet  wide,  built  on  the  plan  of  the  houses  so  long  employed  by  the  Hud- 
son Bay  Company.  This  house  has  been  put  up  temporarily  in  Washington  00 
the  vacant  lot  on  Fourteenth  street,  near  New  York  avenue.  It  is  a  complete 
double  frame  house,  with  12  or  14  inches  space  between,  so  as  to  afford  T^ 
tection  of  an  inner  wall  of  caloric.  All  the  pieces  are  marked  and  num 
and  when  taken  apart  may  be  stowed  in  a  small  space,  and  afterward  put  H> 
gether  readily  by  the  arctic  colonists.  Window  frames  and  glass  to  give  light, 
stoves  for  heating,  lamps  and  other  necessaries  vf'iW  be  carried  sufficient  foracocD' 
pany  of  men  at  the  polar  station,  as  well  as  for  the  ship's  company  on  the  voy^ 
age. 

In  the  forward  part  of  the  Gulnare  is  the  forecastle,  or  berth  deck  for  tht 
seamen.  There  are  accommodations  for  twenty-five  men  in  this  part  of  the  ship, 
but  the  quarters  will  be  very  close.  Under  the  berth  deck  is  a  fresh-water  tank 
and  storage  room.  Between  this  compartment  and  the  coal  bunkers,  near  the 
engine,  the  hold  is  entirely  given  up  for  storing  supplies.  The  engine,  boiler 
and  coal  of  course  occupy  the  center  of  the  ship.  Aft  of  these  is  the  cabii^ 
which  is  a  neat  and  cosy  little  apartment,  with  state-rooms  on  each  side,  with 
accommodations  for  18  officers  and  scientists.     In  the  hold  beneath  the  cabin  is 
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m  for  storage.  When  completely  fitted  out  the  little  vessel  will  be  closely  packed 
^  material  and  subsistence  stores,  and  it  is  expected  her  complement  of  offi- 
i  and  crew  wUl  aggregate  upward  of  40  souls. 

In  Addition  to  steam  power  the  Gulnare  carries  main  and  foremasts,  which 
^  been  put  in  new,  with  new  spars,  cordage,  etc.  The  rigger  is  J.  W.  Will- 
a,  106  Thames  street,  Baltimore.  Pollard  &  Padgett,  sailmakers,  Alexandria, 
,,  have  made  duplicate  sets  of  new  sails  entire.  The  vessel  is  square-rigged 
iirard,  square  foresail,  topsail  and  gallantsail,  lug  4^  foresail;  the  main  is 
ooner-rigged  and  gaff  topsail.  No  pains  or  expenditure  has  been  spared  to  in- 
e  the  best  outiil  and  the  most  serviceable  material. 

The  station  to  be  established  in  the  Arctic  region  will  be  on  the  north  side 
Lady  Franklin  bay,  in  81°  north  latitude,  near  a  coal  deposit  found  by  Nares' 
sedition.  The  landing  party  will  be  in  charge  of  an  officer  of  the  United 
Ics  Army.  The  expedition  will  be  commanded  by  United  States  navy  officers, 
I  the  crew  will  be  selected  also  from  this  branch  of  the  public  service,  Capt 
'Wgate«  whose  idea  is  being  put  in  practice,  will  remain  here  at  the  base  of  sup- 
to  took  after  the  sinews  of  war  and  to  direct  operations  in  the  advance  on 
heretofore  sealed  region  of  the  north  pole,  which  will  be  made  with  a  steady 
Systematic  persistency  which  must  win  in  the  end,  and  finally  gain  for  our 
^VyRien  the  renown  of  having  overcome  the  frozen  barriers  with  which  na- 
^Bfts  hemmed  in  this  interesting  and  forbidden  region. 

Hlfhen  the  men  and  material  which  the  Gulnare  now  carries  out  have  been 
Hi  and  their  house  has  been  put  up  and  supplied  this  summer,  the  steamer 
Reiom  to  the  temperate  zone  for  more  supplies  and  men  to  replace  those  who 
,y  have  become  disheartened  or  disabled.  From  the  colony  first  planted,  ex- 
^kns  will  be  sent  out  and  a  series  of  continuous  advances  made  by  planting 
Hh  further  and  further  northward,  until  at  last  the  main  object  is  attained. 
Hie  glory  of  reaching  the  north  pole  over  all  obstacles,  and  over  all  other 
^^1  who  have  striven  for  many  years  in  this  fascinating  adventure,  is  not 
PPthe  object  of  the  Howgate  expedition.  There  are  other  and  higher  aims  in 
mterests  of  science  and  knowledge,  the  fruition  of  which  will  be  developed  in 

ture  of  that  intelligent  corps  of  public  servants,  whose  ceaseless  watch  and 
5c  industry  already  enable  us  to  protect  some  of  the  most  important  pur. 
I  Kfe,  as  well  as  the  individual  health  and  comforts.     While  the  struggle  to 
e  further  over  the  frozen  steppes  and  icebergs  of  the  north  will  never 
the  time  consumed  will  not  be  lost  otherwise.     Each  day  will  have  its  du- 
I  peculiar  to  the  region,  in  the  fight  to  live  as  well  as  in  the  observation  and 
of  natural  phenomena,  and  in  practical  siege  of  the  north  pole,  which  is 
iiiuted  io  this  system  of  steady  and  gradual  approaches, — BaUinwr€  Sun, 
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The  following  instructions  to  the  commander  of  the  Revenue  Cutter  Corwin, 
explain  themselves  : 

Treasury  Department,         ^ 
Offjce  of  the  Secretary,      t 
Washington,  D.  C,  May  15,  1880. ) 
Captain  C.  L.  Hooper,  Commanding  Revenue  Steamer  Corwin,  San  Francisco, 

CaK: 

Sir — The  department  having  determined  to  dispatch  the  revenue  steamer 
Corwin,  under  your  command,  to  cruise  in  the  waters  of  Alaska  for  the  enforce- 
ment of  the  provisions  of  law  and  protection  of  the  interests  of  the  government 
on  the  seal  islands  and  sea  otter  hunting  grounds  and  of  Alaska  generally,  you 
are  directed  to  take  on  board  that  vessel,  without  delay,  supplies  of  provisions 
for  a  six  months'  cruise  and  sufficient  quantities  of  fuel  and  water  and  leave  San 
Francisco  with  your  command  not  later  than  the  2  2d  inst.,  for  the  waters  named 
and  make  the  best  of  your  way  to  the  places  hereinafter  designated. 

It  is  desirable  that  you  should  be  in  Behring  Sea  and  the  Arctic  Ocean  as 
early  in  the  season  as  the  opening  of  navigation  will  permit  You  will  accord- 
ingly proceed  from  San  Francisco  direct  to  Ounala^a,  and  on  arrival  there  frill 
take  in  a  fresh  supply  of  coal  From  this  point  you  will  proceed  to  Noitoa 
und,  touching  at  the  seal  islands  on  your  way.  You  will  leave  an  officer  and 
two  men  on  Otter  Island  for  the  purpose  of  protecting  the  seals  there,  unless 
you  should  deem  it  necessary  to  take  all  your  command  with  you  in  your  further 
cruise  to  the  northward. 

It  is  expected  that  you  will  time  the  movements  of  your  vessel  so  as  to  ar* 
rive  m  Norton  Sound  before  Behring  Strait  is  open  for  the  passage  of  vessels, 
and  that  you  will  avail  yourself  of  the  first  opportunity  to  push  into  the  Arctic 
Ocean.  Arrangements  have  been  made  by  which  the  Alaska  Commercial  Com- 
pany will  place  about  fifty  tons  of  coal  at  a  convenient  point  on  this  sound,  from 
which  you  may  replenish  your  supply,  if  found  necessary,  at  any  time  during  the 
season. 

By  reference  to  the  report  of  Captain  George  VV.  Bailey,  United  States  Rev- 
enue Marine,  who  commanded  the  revenue  steamer  Rush,  in  her  cruise  last  year 
in  Alaska  waters,  you  will  observe  that  Kotzebue  Sound,  in  the  Arctic  OceaOy 
is  reported  as  the  rendezvous  of  a  number  of  vessels  engaged  in  illicit  traffic  with 
the  natives  of  Alaska  in  rum  and  fire-arms.  You  will  use  your  utmost  endeavor 
to  apprehend  any  such  vessels  as  you  may  find  thus  engaged  and  break  up  their 
illegal  trade. 

It  has  been  reported  that  two  whaling  barks,  tlic  Mount  Wollaston  and  Vigi- 
lant, were  probably  caught  in  the  ice  within  the  Arctic  Ocean  last  Autumn  while 
endeavoring  to  return  through  Behring  Strait  from  their  season's  whaling,  and 
fears  are  entertained  for  their  safety.  You  will  make  diligent  search  for  said  ves- 
sels, and  should  you  fall  in  with  either  of  them  or  with  any  of  their  officers  or 


crews,  you  will  afford  such  succor  or  assistance  within  your  power  as  may  be  re- 
quired- Should  any  persons  desire  to  send  contributions  of  provisions,  etc,  for 
the  relief  of  those  whalers,  you  will  receive  the  same  and  dispose  of  them  in 
such  manner  as  circumstances  may  require. 

You  are  further  instructed  while  in  the  Arctic  to  make  careful  inquiries  re- 
garding the  progress  and  whereabouts  of  the  steamer  Jeannette,  engaged  in  mak- 
ing explorations  under  the  command  of  Lieutenant  Commander  De  Long, 
United  States  Navy,  and  you  will,  if  practicable^  communicate  with  and  extend 
any  needed  assistance  to  that  vessel. 

Should  you  be  able  to  accompHsh  your  mission  in  the  Arctic  Ocean  early  in 
the  season^  or  find  it  necessary  in  carrying  out  these  instructions  to  return  to  the 
seal  islands  before  the  usual  time  (say  October  lo)  for  the  return  of  the  revenue 
steanaer  from  those  waters,  you  will  make  a  cruise  to  the  westward  from  Ouna- 
laska  as  far  as  Atton,  with  the  general  object  of  protecting  the  seal  otter  hunting 
grounds  and  breaking  up  the  business  of  illicit  traders  who  frequent  those  waters. 
You  are,  however,  permitted  in  your  discretion  to  remain  in  the  Arctic  Ocean  as 
late  in  the  season  as  may  be  necessary  to  accomplish  the  object  of  your  voyage 
without  encountering  undue  hazard  to  your  command. 

A  rumor  of  the  vrholesale  starvation  of  the  inhabitants  of  St  Lawrence 
Island,  10  Behring  Sea,  is  noticed  by  Captain  Bailey  in  his  report  of  last  year, 
Vou  will  investigate  the  facts  regarding  the  matter  if  opportunity  offers,  and 
will,  if  practicable,  land  upon  that  island  and  ascertain  the  number  and  real  con- 
dition of  said  people. 

Wliile  cruising  in  the  Arctic  Sea  you  will  make  careful  observations  as  to 
atftents,  tides^  etc.,  and  will  keep  an  accurate  record  of  such  soundings,  sur- 
veys, etc,' as  you  may  be  able  to  make,  and  you  will  obtain  such  information  as 
may  be  practicable  regarding  the  numbers,  character,  occupations  and  general 
condition  of  the  inhabitants  of  the  adjacent  coasts. 

Previous  to  sailing  from  San  Francisco  you  will  forward  to  the  department 
a  tntister  and  descriptive  roll  of  the  officers  and  men  of  your  command: 

Yoo  will  whenever  opportunity  presents  transmit  to  the  department  reports 
of  the  progress  of  your  cruise. 

Id  conclusion,  the  department,  having  defined  the  general  objects  of  your 
fOjragTC  and  relying  upon  your  skill  and  good  judgment,  confides  to  your  discre- 
ticm  Ac  details  of  your  cruising  within  the  Arctic  Ocean,  and  lakes  pleasure  in 
villiillg  you  a  prosperous  voyage  and  a  safe  return.     Very  respectfully, 

JOHN  SHERMAN,  Secretary. 
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AWARD  OF  THE  ROYAL  MEDALS  OF  THIS  YEAR 


The  Royal  medals  or  premiums  intrusted  to  the  Society  by  the  Crown  **for 
the  encouragement  and  promotion  of  geographical  science  and  discovery/'  have 
L  awarded  as  follows : 
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The  Founder's  (Kuig  William  IV.)  medal,  to  Lieut.  A.  Louis  Palander,  in 
recognition  of  the  services  rendered  by  him  to  geography,  as  commander  of  the 
Vega  in  the  late  Swedish  Arctic  expedition,  during  which  he  safely  navigated 
the  vessel  along  the  unsurveyed  shore  of  the  Asiatic  continent  for  nearly  5,000 
miles.  The  Patron's,  or  Victoria  medal,  to  Mr  Ernest  Gills,  for  leading  four 
great  expeditions  through  the  interior  of  Western  Australia  in  the  years  1872^, 
during  which  6,000  miles  of  routes  were  surveyed,  and  ao,  000  square  miles  of 
new  country  discovered. 
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PUBLIC  SCHOOL  PRIZE  MEDALS. 


The  medals  for  geographical  proficiency  annually  offered  by  the  Royal  Geo- 
graphical Society  to  the  leading  public  schools  have  this  year  been  awarded  as 
follows : 

Physical  geography  gold  medal,  to  David  Bowie  (Dulwich  College).  Silver 
medal  to  Albert  Lewis  Humphries  (Liverpool  College),  Honorably  Mentioned, 
G,  L  Schorstein  (City  of  London  School,)  S.  Edkins,  (City  of  London  School), 
P*  J,  Hartey,  (University  College  School),  H.  McMasters  (Liverpool  College), 
R,  G.  Reid,  (Dulwich  College). 

Political  geography,  gold  medal^  Frederick  James  Naylor  (Dulwich  College). 
Silver  medal,  Theodore  Brooks,  (London  International  College).  Honorably 
Mentioned,  C.  F.  Knaus,  (Dulwich  College),  C.  E.  Mallett,  (Harrow  School), 
W.  H.  D.  Boyle  (Eaton  College).  A.  D.  Rigby  (Liverpool  College).  M.  G, 
Grant  (Liverpool  College),  C.  J.  Casher  (Brighton  College)*  The  special  sub- 
ject this  year  was  Western  Africa,  between  the  Sahara,  the  territory  of  Egypt, 
and  the  6th  parallel  of  south  latitude.  The  examiners  were,  for  Physkal  Geog- 
raphy, Commander  V.  L.  Cameron,  R,  N,;  for  Political  Geography,  Admind 
Sir  Erasmus  Ommanney,  C,  B, ,  F,  R.  S.  The  examinations  were  held  on  the 
15th  of  March. 


I 


ITALIAN  EXPLORERS  IN  AFRICA. 

Dr.  P.  Matteucci,  who  has  not  long  retiirned  from  Abyssinia,  has  already, 
as  we  learn  from  Cora's  '  Casinos,'  started  on  a  third  expedition  into  Africa, 
with  the  object  of  exploring  the  little  known  State  of  Wadai,  our  present  knowl* 
edge  of  which  depends  almost  wholly  on  the  information  collected  by  Dr.  Nach- 
tigaL  Dr.  Matteucci  is  accompanied  by  Don  Giovanni  Borghese,  son  of  Prince 
Borghese*  at  wfiose  cost  mainly  the  expedition  has  been  fitted  out,  and  Lieuten- 
ant A.  Massari,  as  scientific  coadjutors  The  travelers  visited  Cairo  in  Febru- 
ary last  and  were  furnished  with  copies  of  the  surveys  executed  by  Eg^^tian 
staff  officers  in  Darfur,  and  on  the  part  of  the  Khedive  with  letters  of  recom- 
mendation to  the  Sultan  of  Wadai,  The  routes  to  be  taken  by  the  expedition  is 
via  Suakin,  Berber,  and  Khartum;  and  they  started  from  Sully  on  the  24th  of 
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last.  Respecting  the  fate  of  the  travelers  Chiarmi  and  Cecchi,  who 
left  the  kingdom  of  Shoa,  two  years  ago  with  the  intention  of  proceeding  through 
Ka^a  to  the  African  equatorial  lake  region,  the  Italian  authorities  are  still  in 
fome  uncertainty.  The  last  intelligence  respecting  them  was  to  the  effect  that 
they  had  both  reached  the  town  of  Kaffa  in  February,  1879  in  good  health,  had 
been  weU  received  by  the  king,  and  were  on  the  point  of  continuing  their  jour- 
ney to  the  lakes.  Since  then  no  further  news  has  been  received,  and  considera- 
ble tmeaamcsa  prevails,  owing  to  the  hostile  attitude  of  the  Mohammedans  in 
dioie  parts. 


MISCELLANEOUS. 


MAKING  AND  PRESERVING  LAWNS. 


BV  WALTER   £LDER. 

To  properly  make  a  lasting  lawn,  and  keep  it  in  good  order,  taxes  the  highest 
skill  of  the  horticulturist,  and  when  well  execute^,  is  the  masterpiece  of  orna- 
aeotid  gardening.  Without  it  all  other  improvements  look  insignificant.  It 
forois  the  green  carpet  upon  which  all  ornaments  are  to  be  placed,  and  its  bright 
verdant  hue  imparts  beauty  to  all. 

Instructors  upon  lawn  making,  generally  advise  subsoiling  the  ground.  If 
this  be  done,  it  should  be  a  year  previous  to  laying  down  the  lawn.  It  is  not 
always  best  to  do  it,  as  the  subsoil  may  be  a  stiff  clay,  or  barren  sand.  I  have 
«cn  subsoil  brought  to  the  surface  so  poor  that  not  even  beans,  peas  or  com 
woold  grow — the  germs  rusting  and  decaying  away.  The  seeds  of  grasses  are 
tnall  and  succeed  best  in  mellow  and  fertile  soil.  Several  species  of  grasses 
•boold  be  sown,  and  very  thickly,  to  make  a  close,  green  turf*  Red  top  or  herd 
grass,  blue  grass,  orchard  grass  and  a  little  white  Dutch  clover.  The  laud  should 
be  iDaoured  the  the  previous  year  to  sowing  the  grasses.  After  digging  or  plow- 
ing, harrow  or  rake  fine,  level  up  all  hollows,  and  roll  firmly  down.  Then  sow 
the  grasses,  rake  fine  or  harrow,  then  roll  again.  The  sowing  time  will  be 
according  to  climate  and  latitude.  Between  New  York  and  Baltimore,  say  from 
early  March  to  middle  of  May,  and  from  early  September  to  early  in  October,  and 
an  the  Fall  after  that.  When  grasses  and  weeds  are  well  up,  roll  well,  and  let 
them  aJJ  grow  until  the  earliest  weeds  shoot  up  flower  stalks,  then  mow  down 
with  ihc  scythe  or  horse-mower,  and  scatter  the  cuttings  evenly  over  the  surface, 
Wlien  they  wither,  roll  again,  and  then  rake  all  off.  On  sandy  lands  the  summer 
nowiogs  should  be  seldom.  On  sloping  lands  and  terraces  or  banks,  the  grasa 
ibould  be  let  grow  long  in  hot,  dry  weather,  unless  artificial  watering  is  at  hand. 
The  iawn  should  not  be  weeded  the  first  year,  but  cut  down  all  weeds  when  they 
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bloom  to  prevent  them  bearing  seeds.  Weeds  may  be  all  taken  out  in  late  fall, 
and  more  grass  seeds  so^ti.  Men  with  table  knives  can  get  out  a  vast  number  of 
weeds  in  a  short  time.  A  thorough  digging  out  of  weeds,  with  table  knives,  will 
keep  the  lawn  nearly  clean.  Do  it  in  late  fall  or  early  spring.  The  lawn  should 
be  firmly  rolled  down  every  spring.  It  is  good  to  sow  some  more  grass  seeds  m 
late  fall  or  early  spring,  so  as  to  insure  a  close  turf  the  next  summer. 

Barnyard  manure,  so  fermented  and  rotted  as  to  kill  all  seeds  of  weeds  in  it,  is 
the  best  fertilizer.  It  should  be  spread  equally  over  the  surface  in  fall  or  winter, 
as  it  is  a  most  excellent  fertilizer,  when  applied  at  the  rate  of  live  to  ten  bushels 
to  the  acre.  Marl  mixed  with  plaster  of  Paris  is  beneficial  on  sandy  lands.  Guano, 
and  all  the  concentrated  fertilisers  are  good,  but  their  effects  are  different  upon 
different  lands.  Lime,  wood  ashes  and  stone  coal  ashes  should  all  be  compounded 
with  soil  a  year  before  using,  and  spread  over  the  lawn  in  the  fall — Gardenef'i 
MofUkly. 


\^  disea: 


BALM  OF  GILEAD. 


Dr.  De  Hass  gives  the  following  particulars  as  to  this  far-famed  speciiic  for  alt 
diseases :  The  name  of  Gilead  was  sometimes  applied  to  all  trans-Jordanic  Pales- 
tine; properly,  however,  it  included  only  the  country  east  of  the  Jordan  from  the 
head  of  the  Dead  Sea  to  the  foot  of  the  Lake  Genesareth,  of  which  Mizpeh  Gilead 
was  the  crowning  point.  It  was  here,  along  the  Jordan  and  about  Jericho,  the 
balsam  or  balm  once  so  highly  prized,  was  procured  from  an  aromatic  tree,  sup- 
posed still  to  be  found  in  this  region,  and  known  as  Spina  Christi,  or  tree  ftom 
which  the  Savior^s  crown  of  thorns  was  woven.  This  most  precious  gum  was 
obtained  by  making  an  incision  in  the  bark  of  the  tree ;  it  also  oozed  from  the 
leaves,  and  sometimes  hung  in  drops  like  honey  from  the  branches.  The  tree 
which  originally  wis  found  in  Palestine,  was  transplanted  to  Egypt  by  Cleopatra, 
to  whom  the  groves  near  Jericho  were  presented  by  Mark  Antony*  The  shrub 
was  afterward  taken  to  Arabia  and  grown  in  the  neihgborhood  of  Mecca,  whence 
the  balsam  is  now  exported  to  Europe  and  America,  not  as  balm  from  Gilead,  but 
balsam  from  Mecca.  The  gardens  around  Heliopolis  and  the  **  Fountain  of  the 
Sun,"  in  Egypt,  no  longer  produce  this  rare  plant,  and  it  has  long  since  ceased  to 
be  an  article  of  export  from  the  ancient  Gilead* — -Journal  of  Chemistry, 


SEEING  BY  ELECTRICITY. 

As  regards  thfe  general  question  of  seeing  by  electricity,  the  principles  in- 
volved are  somewhat  different  from  those  which  have  entered  into  other  electro- 
telegraphic  problems;  the  element  of  timt^  which  plays  such  an  important  part 
in  all  telegraphic  inventions  hitherto  brought  out,  is  almost  wholly  absent  when 
the  question  of  sight  is  involved.  In  the  transmission  of  sound,  or  of  telegraphic 
signals  by  eiecirictlty,  we  Imve  to  cause  a  succession  of  signals  to  follow  ooe 
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tcr  the  other,  and  hence  it  follows  that  a  single  telegraphic  wire  is  able  to  effect 
that  is  required.     In  the  case  of  seeing^  in  order  to  enable  the  form  and  color 
an  object  to  be  rendered  evident  to  the  senses,  it  is  necessary  that  a  series  of 
apressioos,  inBnitein  variety,  be  produced  upon  the  retina  in  almost  imoieas- 
ibly  short  space  of  time,  and,  practically,  all  at  the  same  instant ;  we  must 
in  fact,  an  infinite  series  of  waves  transmitted  at  the  same,  or  nearly  the 
!  moment.     To  do  this  through  a  single  wire  by  electrical  means  is  a  difficult 
ixlem ;  but  that  it  will  eventually  be  done  by  means  of  a  single  wire,  is,  we 
an  undoubted  fact.     How  it  is  to  be  done  is  another  question;  but  we 
el  certain  that  no  arrangement  involving  a  multiplicity  of  wires  will  ever  enable 
Buccess  in  the  direction  aimed  at  to  be  attained.     It  is  not  because  a  multiplicity 
&f  wires  is  objectionable  for  practical  telegraphic  purposes  that  we  say  this;  but, 
ras^t  almost  without  exception,  all  complete  solutions  of  problems,  like  that 
the  telephone,  for  example,  have  been  most  completely  and  thoroughly  effect- 
by  the  simplest  means. — TcUgraphic  JoumaL 


THE   RELATION  BETWEEN  INSECTS,   PLANTS  AND  MAMMALS. 


BY  LESTER  F.   WARD,  A.   M,,  WASHINGTON,  D,  C. 

ts  a  fact  of  profound  significance  that  the  higher  flowering  plants  made 
their  first  appearance  on  the  globe  simultaneously  with  the  HymenapUra  BXkA  Dip- 
iira  ID  the  Jurassic  and  Cretaceous  formations,  while  they  did  not  reach  their 
lugbest  perfection  until  the  LtpUoptmi  had  appeared  in  the  early  Tertiary.  The 
Nfurgpttra  and  Orthoptera  which  are  found  in  the  Carboniferous  could  have  con- 
Iribuied  nothing  to  the  demand  for  cross-fertilization,  and  the  CoUoptera^  sparingly 
with  below  the  Trias,  were  doubtless  then  equally  ineffectual  in  this  respect ; 
rcn  at  present  they  only  supplement  to  a  slight  degree  the  work  of  the  bees, 
,  moths  and  butterflies.  And  we  accordingly  find  that  the  vegetation  prior  to 
Ufassic  and  Cretaceous  epochs  consisted  almost  wholly  of  Cryptogams  and 
iosperms,  with  only  a  few  amentaceous  and  monochlamydeous  Angiosperms 
the  highest  of  these  strata. 
These  facts  justify  the  assumption  that  most  of  the  higher  flowering  plants 
would  speedily  perish  were  insect  aid  withdrawn,  and  also  that  but  for  such  aid  in 
the  past  we  should  now  see,  instead  of  our  gorgeous  flora  of  Orchids,  Lilies, 
Magnolias,  and  Roses,  one  consisting  chiefly  of  Ferns,  Cycads,  and  Conifers, 
mingled  with  willows,  oak,  and  alders,  and  plain  grasses  and  rushes. 

But  when  we  consider  how  poorly  adapted  Cryptogamous  and  Coniferous 
f€|^lmt]on  is  to  the  support  of  animal  life,  we  may  also  declare  with  perhaps 
equal  certainty,  that  but  for  the  Fhamgamia  there  could  have  been  no  MammaUa* 
A  picture  that  should  represent  herds  of  buffaloes  and  antelopes  roaming  amid 
the  Ferns.   Lepidophytes*  and  Calamites  of  the  Carboniferous  epoch  would  be  an 
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aiiarhronism  whose  realisation  it  would  be  impossible  to  conceive.  And  thus  we 
have,  only  on  a  grand  scale,  one  of  those  singular  chains  of  cause  and  effect  of 
which  naturalists  have  pointed  out  several  (that  of  the  dependence  of  clover  upon 
cats,  being  perhaps  the  most  familiar),  but  which,  apart  from  that  grotesquenes 
which  they  sometimes  possess  on  a  superficial  view,  are  among  the  best  illustra- 
tions of  that  intimate  and  far-reaching  comensus  which  prevades  all  departments 
of  life. 

Considering  to  what  extent  man  is  dependent  upon  the  Palmacim^  MoMocut^ 
and  other  fruit  and  nut-bearing  trees  and  plants,  which,  at  least  on  the  theory  of 
man's  simian  origin,  must  have  been  far  greater  if  not  absolute  in  the  early  period 
of  his  existence ;  considering,  too,  in  connection  with  this,  that  it  is  the  Hymenof- 
iera  that  have  contributed  most  to  render  the  existence  of  this  class  of  vegetation 
possible,  it  ceases  to  be  a  mere  poetic  fancy  to  claim  for  the  bee  and  the  ant  the 
high  merit  of  having  literally  prepared  the  way  for  the  advent  of  man,  whose 
prototype  they  are  to  so  great  an  extent,  both  in  their  psychic  and  their  social 
attributes.         *        *        *        *        ^^         *        — American  Eniomohgisi, 


MAY  JEWS  EAT  OYSTERS? 

A  certain  elder  of  the  Hebrew  Church  in  America  recently  propounded  the 
doctrine*that  oysters  are  **  plants,"  and  are  not,  therefore,  included  among  any  of 
the  articles  prohibited  as  food  under  the  Mosaic  law.  He  probably  based  his  re- 
markable discovery  on  the  difficujty  which  modern  research  has  thrown  in  the  way 
of  accurately  determining  the  line  which  divides  animals  from  plants.  Some  of 
the  members  of  his  church  appear  to  accept  the  doctrine,  and  have  t>ecome 
habitual  eaters  of  oysters;  while  others  maintain  that  these  bivalves  are  *'  tmclean," 
and  avoid  them  accordingly.  A  question  of  extraordinary  delicacy  is  thus  open- 
ed up.  The  different  views  on  the  subject  of  those  who  do  not  accept  Ac 
**  plant  **  theory,  may  be  expressed  in  the  following  manner.  Among  the  various 
"unclean**  animals  enumerated  in  the  Levitical  law,  those  creatures  of  the  water 
*«  that  have  neither  fins  nor  scales,"  are  specifically  mentioned,  and  it  may  be 
argued  that  oysters  do  not  come  within  this  category,  for  do  we  not  speak  of 
green  finned  oysters ?  and  are  not  the  shells  virtually  ** scales**?  On  tlie  other 
hand  snails  are  specifically  forbidden,  and  it  is  claimed  that  oysters  are 
really  snails?  but  then  snails  might  be  said  to  be  covered  by  the  prohibition  of 
*♦  creeping  things,'*  and  those  that  '*go  upon  the  belly,'*  so  that  the  mention  of 
snails  ought  not  to  be  taken  as  including  more  than  those  particular  creatures. 

Altogether  the  problem  is  as  delicate  as  it  is  curious  and  interesting.  It  ought, 
however,  to  be  met  fairly,  and  settled  authoritively.  To  call  an  oyster  a  **plant/* 
for  the  purpose  of  evading  the  generally  accepted  rendering  of  the  Mosaic  law  is 
begging  the  question  altogether, — Tfu  Caterer. 


RECENT  TELEPHONE  EXPERIMENTS. 


126 


RECENT  TELEPHONE  EXPERIMENTS. 

At  the  suggestion  of  one  of  the  proprietors  of  this  Journal— Mr,  A.  E. 
ch^ — a  series  of  interesting  experiments  relating  to  the  electrical  transmission 
sounds  has  lately  been  commenced  in  this  vicinity,  which  seems  likely  to  lead 
a  variety  of  useful  results.  In  the  introductory  experiment  the  Scientific 
wurican  office  and  Mr,  Beach's  dwelling,  in  the  upper  part  of  this  city^  were 
nmected  by  wire  with  the  auditorium  of  Plymouth  Church — Rev.  Henry  Ward 
lecher's — in  Brooklyn,  N.  Y. ,  and  these  points  were  also  telegraphically  joined 
f  the  wires  of  the  Bell  Telephone  Company  and  those  of  the  Gold  Stock  Com 
mjf  the  electrical  circuit  being  thus  enlarged  and  ramified  in  all  directions, 
mrnuDicating  with  offices  and  dwellings  in  New  York,  Brooklyn,  Jersey  City, 
twark^  Orange,  Elizabeth,  Yonkers,  and  other  adjacent  places.  One  object  of 
t  experiment  was  to  determine  approximately  through  how  many  united  cir- 
■ts  and  lines  the  voice  of  a  public  speaker  might  be  simultaneously  trans- 
ited. 

At  Plymouth  Church,  in  Brooklyn;  the  wire  passed  under  the  floor  to  the  plat- 
^m  or  pulpit,  where  it  connected  with  two  of  the  well  known  Blake  transmitters 
ranged  upon  a  shelf  under  the  speaker's  desk.  The  general  arrangements  for 
t  experiments  were  under  the  charge  of  Mr.  Fredrick  C.  Beach,  Ph»  B.,  of  the 
ieniific  American  oflfice. 

When  it  became  known  at  the  Bell  telephone  office  in  Brooklyn  that  experi- 
ents  were  to  be  tried,  the  interesting  news  soon  spread  to  all  other  telephone  offi- 
%  and  the  various  operators  not  only  called  into  their  offices  parties  of  their 
ends  to  enjoy  the  treat,  but  gave  notice  to  numbers  of  private  persons  having 
mmuDtcating  wires,  who  in  turn  invited  friends  to  their  dwellings.  Thus  at 
iny  points  on  the  great  ramification  of  connecting  wires  were  groups  of  per- 
ns waiting,  with  telephones  at  their  ears,  to  hear  the  words  of  the  distinguished 
Eaker.  At  one  of  the  stations  fifteen  telephones  were  in  this  way  connected, 
f  instruments  being  joined  by  wires,  just  as  a  circle  of  people  join  hands  in 
iring  an  electrical  shock. 

'  The  first  experiment  was  made  on  Sunday,  April  i8,  and  was  on  the  whole 
rfaap9  more  successful  than  could  have  been  expected.  The  telephone  listen- 
ranationed  in  Brooklyn,  and  nearest  the  church,  were  enabled  to  hear  the  ser- 
«  with  much  satisfaction ;  but  those  in  New  York,  Yonkers,  and  Orange,  N. 
heard  the  music  and  portions  of  Mr.  Beecher's  sermon.  It  was  con- 
on  the  whole  that  there  were  too  many  telephones  in  circuit;  and  it  was 
cntiy  ascertained  that  the  wire  leading  to  the  church  had  been  surrepti- 
tapped  where  it  passed  over  a  dwelling,  a  ground  made  on  the  tin-roof, 
#  considerable  number  of  telephones  smuggled  in. 

the  following  Sunday,  April  25,  another  trial  was  had,  precautions  hav- 

taken  not  to  allow  so  many  tapping  lines  or  instruments  in  circuit 

care  was  also  taken  by  Mr.  Adee,  the  adjuster  ol  the  Bell  Telephone 
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Company,  to  give  the  most  delicate  adjustment  to  the  transmitting  instruments  at 
the  church.     The  result  was  most  successful  and  marvelous. 

From  the  opening  note  of  the  organ  prelude  to  the  last  word  of  the  preach- 
er's voice,  at  the  close  of  the  service,  everything  was  delivered  to  the  cars  of  the 
listening  telephoners  in  the  most  perfect  manner,  the  tones  that  came  over  the 
wires  being  so  full,  round,  and  clear,  and  distinct,  it  almost  seemed  to  the  hearers 
In  New  York,  Yonkers  and  Elizabeth  as  if  they  were  stationed  within  the  church 
itself  directly  in  front  of  the  speaker. 

The  delivery  of  the  music  was  equally  perfect^  every  note  of  the  organ  and 
of  the  individuals  of  the  choir  being  fully  brought  out  The  majority  of  the 
participators  in  this  experiment  were  persons  accustomed  to  the  use  of  the  tele- 
phone, and  their  unanimous  verdict  was  that  the  results  obtained  far  surpassed 
anything  of  the  kind  within  their  previous  experience. 

These  experiments  proving  successful,  several  new  improvements  have  been 
*  suggested  for  trial,  and  there  seems  to  be  every  probability  that  in  a  short  time 
some  new  and  very  effective  instruments  will  be  in  use,  by  which  all  who  desire 
may  carry  the  sounds  of  church  services  into  their  dwellings,  and  may  also  en- 
joy the  best  lectures,  musical  and  other  entertainments  with  the  utmost  satisfac- 
tion in  their  homes.  Heretofore,  in  listening  to  the  telephone^  it  has  required 
effort  and  strain  of  the  ear  on  the  part  of  the  listener.  But  this  experimeiit 
shows  that  all  sounds  may  be  delivered  in  full  and  easy  tones,  readily  heard, 
with  all  the  natural  characteristics,  modulations,  and  inflections  of  the  human 
voice. — Scientific  American, 


BLACK  INK  FOR  STENCILS. 

The  following  is  commended  for  the  preparation  of  a  bkck  ink  or  paste  for 
tise  with  stencils :  Bone  black  i  pound,  molasses  8  ounces,  sulphuric  acid  4 
ounces,  dextrine  2  ounces^  water  sufficient.  Mix  the  acid  with  about  two  ounces 
of  water,  and  add  it  to  the  other  ingredients  previously  mixed  together.  When 
the  effervescence  has  subsided,  enough  water  is  to  be  added  to  form  a  paste  of 
convenient  consistence. 


BOOK  NOTICES. 
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Analysis  for  Sanitary  Purposes,  By  E.  Frankland,  Ph,  D.»  D,  C. 
F,  R*  S.  Philadelphia,  Presley  Blakiston,  pp.  149.  $1. 
I»  view  of  the  rapidly  increasing  population  of  our  cities,  and  the  corre- 
iding  increase  of  the  contaminating  materials,  formed  in  factories,  chemical 
^  and  households,  which  flow  into  our  stieams  or  filter  through  the  soil  into 
Spsings  and  wells,  it  is  of  the  utmost  importance  that  the  people  should  be 
rmcd  how  they  can  test  their  drinking  water  for  unwholesome  ingredieoits. 
I  b  the  object  of  Dr,  Frankland*s  little  work,  which,  while  strictly  scientific 
technical^  is  at  the  same  time  written  in  such  a  style  as  to  be  readily  under 
i  by  ordinary  readers.  Part  I,  is  devoted  to  water  analysis  without  gas  ap- 
H^  ioduding  the  preliminary  examination  of  samples,  solid  matter  in  solu- 
^nnmoDia,  chlorine,  hardness,  nitrogen,  poisonous  metals,  organic   impuri- 

ctc  Part  II,  is  devoted  to  water  analysis  requiring  gas  apparatus,  includ- 
the  determination  of  carbon  and  nitrogen  in  organic  matter  by  the  combus* 

process,  the  eudiometrical  determinations,  interpretation  of  the  results  of  com- 
ioo,  sewage   or   animal  contamination.     The   appendix  (40  pages)  contains 

of  reagents,  tables,  typical  analyses,  etc.,  closing  with  the  conclusions  and 
kottnendations  of  the  Rivers  Pollution  Commissioners  of  England* 

Fbysidajis,  sanitary  commissioners  and  boards  of  health  will  find  it  a 
■ly  volume  '*  in  their  worlc 

^WRt  University  Lectures.    By  Members  of  the  Faculty,  1878-9;  Course 
^P^  Vol-  I,  pp.  504.     Statesman  print,  Columbiri,  Mo. 

Id  1877-8,  the  Faculty  of  the  Missouri  University  inaugurated  the  deliver- 
;  of  a  series  of  lectures  illustrative  of  the  various  special  departments,  which 
s  foand  to  be  a  decidedly  popular  move.  During  the  past  winter  a  second 
me  was  delivered  with  similar  favorable  reception  by  both  students  and  the 

IP  to  whom  they  were  made  free.  They  were  afterward  brought  together 
^blished  in  a  neat  volume  for  general  distribution. 
jhe  table  of  contents  is  as  follows:  Petroleum,  by  Prof.  Schweitzer;  Evolu- 
pd  Creation,  by  Prof.  Swallow  i  Insect  Ways,  Prof.  Tracy  ;  Mathematics, 
[FickUn;  Three  Pronunciations  of  Latin,  Prof,  Fisher;  Mosaic  Cosmog- 
Prof.  Mcyrowitz  j  Linguistic  Curiosities,  Prof,  McAnally ;  Arnold  of  Rugn 
ft  hoL  Bibb ;  The  Professional  school,  Prof,  Lowry ,  The  Ideal  of  Art,  Prof, 
bgham;  Metaphysics,  Prest.  Laws;  Advantages  of  Classical  Study,  Prof* 
Study  of  Language,  Prof  Blackwell ;  Art,  Prof  Diehl. 
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Some  of  these  have  been  published  in  the  Review,  others  have  been  quoted 
from  or  commented  upon;  all  are  excellent  and  the  work  is  worthy  of  the  wide  m-  J 
culation  that  it  has  received. 


Dwelling  Houses,     Their  Sanitary  Construction  and  Arrangement.     By  Prof, 

AV.    H.    Corfield,  M,    A,,    M.    D.    (Oxon.)     D.  Van  Nostrand,  New  York 

1 8  mo.  pp»  156,  50  cents. 

This  is  Number  50  of  Van  Nostrand's  Science  Series,  reprinted  from  Van 
Nostrand's  Engineering  Magazine,  and  is  a  very  valuable,  practical  essay,  by  a 
distinguished  architect  and  professor  of  the  University  College,  London,  upon  t 
subject  of  absorbing  interest  to  all  classes  of  society. 

Situation  and  construction  of  houses  from  foundation  to  roof,  including 
drainage,  ventilation,  heating  and  all  other  points,  are  fully  considered  and  di^ 
cussed  from  a  scientific  and  common  sense  standpoint,  and  the  little  volume  pre^ 
ficnts  a  competent  guide  to  the  builder  and  owner  of  dwelling  houses.  A  few 
pages  from  it  were  published  in  the  Review  last  year  and  attracted  marked  at- 
tention. 


OTHER  PUBLICATIONS  RECEIVED. 

Twelfth  and  Thirteenth  Annual  report  of  the  Peabody  Museum  of  Ameri- 
can Archseology  and  Ethnology,  Vol  IL  Nos.  3,  4;  Proceedings  of  the  Daven- 
port Academy  of  Sciences,  Vol.  IL  Part  II.  July  1877  to  December  1878,  and 
Vol.  IIL  Part  L  January  r,  1879  ;  Proceedings  of  the  Thirteenth  Annual  Session 
of  the  Missouri  Press  Association,  held  at  Columbia,  Mo.,  May  1879 »  To  The 
Rockies  and  Beyond,  being  an  account  of  the  health,  pleasure  and  hunting  re- 
sorts  of  the  mountain  regions  of  the  West,  by  Robt  E.  Strahom,  50  cents  j  The 
California  Architect  and  Building  Review,  Vol.  I.  No.  5,  monthly,  $1.50  per  an- 
num;  The  William  Jewell  College  Student,  Vol  I.  No.  i,  $1  per  annum;  An 
account  of  the  Tornado  of  Marshfield,  Mo.,  April  18,  by  Prof,  F.  E.  Nipher. 


dsj  erening,  May  25th ^  the  Kan- 
iemy  of  Science  held  its  fourth 
luting.  A  very  interesting  paper 
|iy  Dr.  Heath,  of  Wyandotte,  Kan- 
rton  and  Peru,  which  will  appear 
nea.t  month.  Judge  West  fol- 
bis  report  of  an  exploration  of 
» In  Kansas,  which  appears  vu 
;  ismc  of  the  Review.  A  reaolu- 
ed,  thanking  the  various  leclur' 
Pextra  Winter  Course  for  their  aid 
ators  of  the  churches  used  Tor  their 
]mnd  the  railroads  furnishing  free 
^ion;  after  which  an  election  of 
Irtlic  ensning  year  wa&  held. 


1   winter  coarse  of  lectares  fur- 

the     Kansas    City   Academy   of 

closed  on  the  32d  ult.  by  that  of 

Lnvrs ;  aad  in  most  respects  it  has 

The  lecturers  have  been 

among  the  best  teachers  and 

Missouri   and    Kansas,   and  the 

lied   by  them   have  been  of  pop- 

and  tailed  to  the  roost  diverse 

he  aodieTices  have  been  in  most  in> 

lite  targe,  and  in  all  froin  among 

Bteltigent  people. 

^pdemy  has   been  at  great  trouble 

expense  to  secure  the  services  of 

lemen,  to  obtain  the  use  of  various 

In  the  city  and  other  necessary  mat* 

If  our  people  have  been  entertained 

nted  cnoagh   to  ask  for  a  similar 

^t  wiater  it  will  be  forthcoming. 


k  the'  later  inventions  few  present 

pre  worthy  of  consideration   among 

Its    than   that  of   employing  the 

cal  process  of  refining  the  precious 

|t  has  bem  patented  by  E.  Andr£ 

r  United  States  and  Europe,  snd  is 

_ttfc  among  some  of  the  largest 


works  in  Great  Britain  and  on  the  Continent, 

This  process  is  said  completely  and  eco* 
nomically  to  extract  the  gold  and  silver  from 
their  alloys,  leaving  the  former  in  the  dia- 
phragms at  the  anodes  and  depositing  the 
baser  metals  in  a  pure  metallic  state  on  the 
cathodes. 


As  an  evidence  of  the  importance  and  value 
of  the  U.  S.  Signal  Service  observations  and 
predictions,  it  may  be  slated  that  the  verifica- 
tions of  the  latter^  based  upon  the  former, 
for  the  month  of  March,  1 880,  amounted  to 
82,3  of  the  whole  number  of  predictions 
made. 


I 


SiGNOR  N.  Perrini,  an  Italian  teacher  of 
astronomy  in  London^  has  invented  a  new 
planetarium  which  is  free  from  most  of  the 
objections  to  the  old  fashioned  orreries, 
whose  multiplicity  of  conspicuous  wires  and 
other  machinery  was  liable  to  confuse  the 
observer.  Signor  Perrini  has  his  planetarium 
in  a  large  circular  room  with  a  concave  dome 
upon  which  the  movements  of  the  sun,  moon 
and  stars,  &c.,  arc  distinctly  and  correctly 
shown  by  means  of  motive  power  which  is 
out  of  sight  above  the  ceiling. 


Ak  important  law  suit  now  pending  in  the 
courts  of  Wisconsin  involves  the  exact  and 
probably  speedy  solution  of  the  vexed  ques- 
tion of  the  agency  of  wind  or  electricity 
in  cyclones.  The  plaint ilT  sues  an  insurance 
company  to  collect  pay  for  damages  done  Co 
his  property  by  a  noted  storm  in  1878 ;  basing 
his  claim  on  the  allegation  that  the  storm 
was  of  electrical  origin  and  therefore  that 
the  company  is  liable  under  the  "lightning 
clause  "  of  his  policy.  Of  course  the  com- 
pany resists  payment  on  the  ground  that  the 
property  was  destroyed  by  wind  alone,  re- 
gardless of  the  agency  of  eVectricVl^. 
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The  lecture  of  President  Laws  on  the  eve- 
ning of  the  22d,  upon  the  Categories  of 
Kant,  was  a  clear,  thoughtful  and  complete 
account  of  the  philosophy  of  that  wonderful 
metaphysician,  with  appropriate  comments 
and  just  criticisms.  It  occupied  the  atten- 
tion of  the  audience  for  over  an  hour  and  a 
half  without  any  evidence  of  weariness,  and 
when  the  speaker  closed  his  remarks  he  was 
warmly  congratulated  by  numbers  of  those 
present.  As  a  lecture  proper  it  was  one  of 
the  most  instructive  and  valuable  of  the 
course  whicli  it  ended. 


The  Review  for  July  will  contain^  among 
other  original  articles,  the  paper,  by  Dr.  L 
D.  Healh,  upon  **Orton  and  Peru;*'  also 
one  on  the  Ancient  Mounds  and  Remains  at 
Madisonvillep  Indiana,  by  the  well  known 
Archaeologist  of  the  Smithsonian  Institution, 
Stephen  Bowers.  Esq*,  both  of  which  will  be 
especially  attractive  and  interesting  to  all 
readers* 


THROtJGH  inadvertence,  we  failed  to  notice 
the  lecture  of  Rev.  Richard  Cordley,  D.  D., 
before  the  Kansas  City  Academy  of  Science, 
on  April  13,  It  was  upon  the  subject  of 
Patience  in  Culture  and  Investigation,  which 
was  discussed  in  an  able,  discriminative  and 
eloquent  manner,  worthy  of  the  man  and  the 
occasiou*  It  was  expected  that  an  abstract 
of  the  essay  would  be  furnished  for  publica- 
tion, but  we  suppose  Dr.  Cordley 's  well  known 
modesty  deterred  him  from  doing  this* 

Wk  are  indebted  to  Rev,  James  Marvin, 
Chancellor  of  the  University  of  Kansas,  for 
an  invitation  to  attend  the  examinations  nnd 
Commencement  exercises  of  that  institution, 
between  May  31st  and  June  gih.  Railroad 
fares  have  been  reduced,  and  everything  will 
be  done  to  render  the  occasion  especially  in- 
teresting to  visitors. 


Columbia  College  has  conferred  upon  Gen- 
eral Di  Cesnola  the  honorary  degree  of  LL. 
Dm  in  token  of  appreciation  of  his  eminent 
services  in  the  cause  of  art. 


The  closing  and  Commencement  exercises 

of  the  Missoari  State  University  occupy  the 
time  from  May  35th  to  June  3d.  On  Tues- 
day evening,  June  isl^  Gardiner  Lathrop,  A, 
M  ,  LL.  B  ,  of  this  city,  will  deliver  the 
annual  address  before  the  literary  societie. 
This,  as  well  as  the  other  exercises,  will  be  of 
a  most  interesting  character. 


ITEMS  FROM  THE  PERIODICALS. 

The  June  number  of  The  N&Hh  Amtrkm 

Rfvie%0  contains  ♦*  Popular  Fallacies  aboat 
Russia/'  by  E.  W.  Stoughton.  ex-Minister  U 
Russia;  *•  Divorces  in  New  England,"  by 
Dr.  Nathan  Allen;  •♦McClellan's  Last  Ser- 
vice to  the  Republic,**  by  George  Tickoor 
Curtis;  "Has  the  Southern  Pulpit  Failed^ 
by  Rev.  Dr.  F.  A.  Shoup;  •<  Caste  at  W«t 
Point,  by  P.  S.  Michie,  Professor  of  Philoso- 
phy at  West  Point  *,  and  "  Some  Interesling 
Publicitions,''  by  M.  W.  Ha^ltioe,  This 
number  closes  the  CXXXlh  volume  and  six- 
ty-fifth  year  of  the  R€vii^\  During  tiie  last 
few  years,  this  magaiine  has  made  a  most  re- 
markable  advance  tn  popular  favor.  Many 
of  its  numbers  have  passed  through  several 
editions,  and  its  permanent  circulation  has 
increased  more  than  stx-fold.  Alt  the  best 
papers  of  the  country  speak  of  it  in  the 
highest  terms. 


According  to  the  astronomical  notes  frmii 
Vassar  College  observatory  in  the  >• 
American^  a  large  and  densely  black  .'i|  : 
rounded  by  the  usual  gray  bordering  jmi  j  - 
companied  by  others  of  smaller  size,  rti  i\  .  f 
looked  for  early  In  June  upon  the  e  ^  c,  n 
limb  of  the  sun. 

Go6d  Company ^  for  June,  has  its  usual  quo- 
ta of  good  tbingc,  and  In  addition  a  tery 
readable  article  by  S.  J.  DouglasSt  on  Science 
in  High  Latitudes,  which,  in  view  0/  the 
present  interest  felt  in  the  second  Howgate 
expedition,  is  very  appropriate. 


The  Amtruan  Bookseller  says  WincheU'^ 
Preadamites  (S.  C.  Griggs  &  Co.)  ♦♦is to 
elaborate  and   deeply  interesting  study  of 


EDITORIAL  NOTES, 


lai 


cthiiology,  demonstrating  the  existence  of 
men  before  Adam  and  making  careful  exam- 
Istttioa  <^  their  antiqaity ,  cood iiions^  pt;cuti a.r- 
hies  of  rsce  and  distribution  over  the  earth. 
While  written  in  popular  style*  it  is  based 
spqn  scientiBc  facts  which  aj^c  everywhere 
qfioled  to  support  the  conclusions  drawn, 
tad  history  an  1  literature  as  well  are  made 
to  contribute  to  the  writer**  theoriet." 


On  looking  over  the  Proceedings  of  the 
AcmdciBj  of  Science  of  Daveaport,  Iowa» 
BQV  one  of  the  inost  flourishing  and  notable 
•peitties  in  the  west,  vie  came  across  an  ac- 
coonl  of  the  tenth  anniversary  of  it:^  estab- 
fbhmcnt.  At  which  ^Uwenly-Bve  persons  were 
present.'*  Quite  encouraging  to  some  of  our 
ovn  young  Academy  who  feel  discouraged 
when  at  an  ordinary  monthly  meeting  no 
more  tlui.n  6fty  or  sixty  persons  attend.  The 
Davenport  Academy  is  now  ne.irly  thirteen 
yenr*  old;  it  has  its  own  boilding,  a  fine 
fiWary  and  an  extensive  cabinet*  Its  publi- 
cations, finely  printed  and  illustrated  in  the 
Im  sijrle  of  the  art«  would  bs  creditable  in 


every  respeci  to  any  similar  institution  in  the 
country. 

The  New  York  Daily  On^phic  says :  The 
Kansas  City  Review  of  Science  and  In- 
DtTsTRY  ( Kansas  City,  Mo.,  press  of  Ramsey, 
Milieu  lSc  HuIsoq)  for  May  is  in  several  re- 
&pects  an  advance  upon  many  of  its  prede- 
ceusors.  The  articles  are  all  short  and  of 
unusual  simplicity  and  readableness  for  a 
periodical  of  this  kind.  The  table  of  con- 
tents inchides  hve  articlei»  on  geogrAphical 
subjects,  the  two  most  important  of  them 
written  for  the  Review,  viz ;  that  on  *•  Ex- 
peditions to  the  Arctic  Sea,"  by  Dr.  John 
Rae»  of  Lon-^on,  and  that  on  "The  Second 
Howgate  Expedition."  The  departments  of 
Psychology,  Phyijics,  Philosophy  and  Meteor- 
ology contain  original  articles  on  appropri- 
ate topic*.  Professor  F.  W.  Clarke's  ••  Talk 
A^out  Lightning'*  should  be  largely  read, 
containing  as  it  does  knowledge  needed  by 
everybody.  The  ** Scientific  Miscellany  "  de- 
partment is  lii!ed  with  carefully  selected  and 
interesting  matter. 


speciaIj  notice. 

I|  seems  lo  have  become  altogether  a  fixed  thing  for  T.  M.  James  &  Sons,  to 
put  their  latest  importations  of  rich  China  and  Qneensware  goods  and  artistic 
DOveUies  on  exhibition  at  the  opening  of  each  week  and  upon  arrival  of  new 
invoices,  and  the  frequency  of  such  receipts  affords  our  citizens  many  oppor- 
mnities  to  examine  choice  handiwork  from  abroad  and  emanating  from  the  most 
celebrated  patterns  and  embeUished  by  the  hands  of  eminent  artists.      To  day 
•say  he  seen  in  the  show  windows  of  T,  M.  James  &  Sons  a  late  importation  of 
'ible  qualities,  and  splendid  display  of  hand  painted  vases  of  Ionic  and 
in  shapes  and  decorated  in  the  most  pleasing  manner  bi  landscapes,  sport- 
scenes  and  classic  groups.     These  goods  are  very  seasonable  and  their  price 
I  ver>*  low,  considering  their  elegance,  and   will  repay  a  close  inspection  and 
' ;  lo  find  a  place  in  a  great  number  of  households  in  our  city  and  suburbs. 
/ames  &  Sons  are  still  in  almost  daily  receipt  of  rich  Chinaware  elegant 
4waTe  and  a  great  variety  of  other  goods  requisite  in  their  large  trade.     A 
1 10  this  great  importing  house  is  time  profitably  spent  both  in  pleastire  and 
^  tnmottiy  of  prices. 


WM.  E,  THORNE, 


728  Blaln  Street,  Corner  8th, 


KAK8A8  CITY,  MO. 


PICTURE  FRAMES,  PICTURE  MOULOINCa 

ARTISTS'  AND  WAX  FLOWER  MATERIALS. 

Mirrors  and  Mirror  Plates,  Stalioiiery,  A  New  Line,  Cheap. 

FANCY  GOODS  OF  MANY  KINDS. 


Wood  Bros. 

fbolesale  i\i  Retail  Dealers. 

OFFICE,  522  DELAWARE  ST.. 
SANBA8  CITY,  -  MISSOURI 


Watches,  Clocks 

AND  JEWELRY. 

T.   J.   TURNER 

Agent. 

713  MAIN  STREET. 

A  full  line  of  the  above  goods  and  the  finest 

assortment    of  SrECTACLES   and 

EVE  GLASSES  in  the  city. 

ALL  GOODS  AT  BOTTOM  PRICES. 


Plaspliatic  Caiiiiative  Capsules, 

The    Best    Nerve    and    Blood 
Restorative  Known, 

Invaluable  as  a  Corrective  of  all  disorders  of 
the  Stomach  and  Bowels,  such  as  Dyspepsii, 
Diarrhoea^  Constipation,  &c.  Unsurpassed  is 
a  Tonic  and  Stimulant  to  the  Nen'ous  Sv^tctn» 
and  especial ly  useful  in  Nervous  Pro^^ 
Headaches  and  Depression  caused  by  ^ 
heat»  or  any  other  cause.  Tourists  will  iiuu  m 
especially  adapted  to  the  Irregularites  of  the 
Bowels,  caused  by  change  of  water,  diet  and 
climate.  It  may  be  carried  in  the  pocket,  md 
taken  at  any  time  or  place,  as  it  contains  none 
but  efficacious  ingredients,  which  can,  ttiniw 
no  circumstance,  produce  any  ill  effects. 

Price,  $1.00  Per  Boi  of  24  Capsuln. 


CURE  FOR  DIPHTHERIA 

ftar^,  N|»e««lj  and  Badlrail. 

It  has  been  tested  in  the  Continental  Hospitals t»d 
private  practice  with  ibe  greatest  »ucce&ft.  C»a  b* 
used  for  patients  of  any  o^e  and  in  any  «tage  of  thii 
dreaded  diseive.  One  pitcka^e  will  suffice  for  My 
ordinary  case.     Price  for  package  with  full  dtrccdoai^ 

No  Agents.   Sent  by  mail,  prepaid.     Address 
SP£HC£B  REHEDT  CO^ 

KianiMMk  City.  ■#, 


RAMSEY,  MILLEW  &  HUDSON, 

The  Job  Printers  of  the  West, 


224  and  226  W,  Fifth  St..  KANSAS  CITY,  MO. 


^yif.:^'  : 


/„',■■    ■"  ■.  ^ 


ESTABLISHED  rSSS. 

Thn  ^nu-'lfric8  eiothiors, 

Present  compiimentB  to  the  readers  of 
the  Review,  ancl  beg  to  call  their  attention 
to  oi:v  unrlvsled  stoci:  of  Gentlemen's  and 
Youths'  Summer  CIcthing  and  Furnishing  Goods, 

We  sell  none  bat  the  Best  Arri€xlea.    Oi^ 
prices  are  plainly  marked  in  Jjguresancr 
n o  vc r  de  via  tod  from . 


1880. 


It  :s  useless  to  specify,  as  we  have  everythid 
that  a  Gentleman  can  want  ro  malce         • 
fortable  and  attractive  in  apv 

We  make  WEDDING  SUITS  a  upeandy,  and  €m 
the  fmtst  grades  on  irrv  short  noiue.      CL  EFf-  V\fP\'  **rA 
alhu^d  a  discmint  ff  to  per  cent. 

Whi*n  you  are  in   Kamas   Cf/}\  plefHe  €aiS  and  ixamxiiiA 
Giurds.  We  know  that  we  can  suit  you,  i^oth  m  $iM^hh  and  ft 
Let  fiic  dfivs  come  too  and  get  ticht<  trt  the  r/e.v//*affy  dnr 
ReipectMiy  Yours,        L.   HAMMERSLOUGH   .\ 

Cor.  ^i/t  am*  .Uiiis  J 

isic 


ESTABLISH  BD    1867. 


TliB  oiliest  anfl  Lariest  FnniilnrG  Honse  wesi  of  ihe  Mississjimi  Kiwr. 


553  &  555 
MAIN 

STREET. 


&ffi_- 
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STREET 


liSirgest  aiHl  Most  Elegant  line  of  Parlor  and   (1iaml 
Snits,  Pal  on  t   Ulirkc^rs.  Easy  Chairs  and   Fanc.v 
(Joods  of  all  Descriptions. 
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GEOLOGY  AND  EVOLUTION, 

BV   THE   LATE    PROF.    B.    F.    MUDCK. 

CHAFTBH  IIL-^MOLLUSKS, 

In  the  cxaniination  of  the  sub-kingdom  of  Mollusks,  we  find  at  the  begin- 
nearly  all  ranks  of  groups  fully  represented.  In  the  address  of  Vice-Presi- 
J.  W.  Diwson,  before  the  American  Association,  in  1875,  he  says:  **Herc  then 
CIS  us  at  the  outset  the  fact  that  in  as  far  as  the  groups  of  annulose  and  mol- 
animals  are  concerned,  we  can  trace  these  back  no  farther  than  in  a  period 
ll  which  they  appear  already  very  highly  advanced,  much  specialized  and  repre- 
inted  bjr  many  diverse  forms."  Development  or  evolution,  if  a  faw  of  nature, 
iboald  begin  with  the  lowest  of  each  sub-kingdora,  and  symmetrically  advance 
\  the  highest.  But  the  first  Mollusks  of  even  below  the  Silurian,  are  associated 
ith  Pteropods,  which  are  (next  to  the  Cephalgpods)  the  highest  order;  and  the 
ittcT  soon  appear.  In  addition,  some  of  the  lowest  forms  are  late  in  coming 
EirwaTd  on  the  stage  of  life.  Some  genera  come  and  retire  in  a  short  period  of 
hers,  like  the  Lingula»  are  seen  early  in  the  Lower  Silurian,  both  in 
md  America,  and  are  in  existence  in  our  present  seas, 
most  noticeable  feature  of  this  question  of  development  is,  that  in 
all  crises  where  a  definite  progression  is  claimed,  either  in  this  sub-king- 
any  other,  the  species  are  represented  by  few  specimens.  Where  numer- 
fosstU  of  one  species  are  found,  either  no  evolution  is  seen,  or  the  progress 
iv-is 
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is  so  slow  and  slight  that  it  proves  so  little  as  to  have  scarcely  any  weight  in  tike 
diaM^usHion.     Let  us  notice  a  few  in  deuil 

Take  one  of  the  lowest,  Funtlina  Cylindrical  a  small  Rhizopod,  in  appcfi^ 
ance  like  a  grain  of  barley.  It  has  a  wide  geographical  as  well  as  geologic^ 
range.  It  is  found  in  Europe,  Asia  and  America, and  from  the  Sub-carboniferous 
through  the  Permian,  or  in  one-eighth  of  the  fossili/erous  age  of  the  globe.    It 

a  series  of  coils,  like  the  Nautilus,  with  septa,  or  partitions,  extending  part 
'ty  across  the  chamber,  instead  of  wholly,  as  in  the  Nautilus  and  Ammonile.* 
These  chambered  shells  are  lar  higher  in  rank  than  this  little  half  chambered 
shell.     Yet  during  all  its  long  geological  life  of  six  million  years,!  i*  ne%'er  ^ 
edits  partition  entirely  from  coil  to  coil,  to  take  the  first  step  toward  a   i  ^ 
form. 

Take  another  characteristic  species  of  the  Carboniferous  Age,  of  a  higher 
order — Afhyris  SuMii/a.  It  is  exceedingly  abundant  in  America,  as  well  as  m 
Europe,  in  all  the  carboniferous  deposits.  It  abo,  unlike  the  Fusuiina^  has  i 
tendency  to  sport  under  a  variety  of  forms  (hence  its  name),  but  always  keeps 
within  a  prescribed  boundary.  Thus  a  quantity  of  specimens  from  the  same 
locality,  say  the  lowest,  will  vary  so  much,  that  the  extremes  bemg  taken,  without 
reference  to  the  intermediate  forms,  two  species  would  be  recognized.  Another 
quantity  from  a  diflerem  region,  and  entirely  different  horizon,  perhaps  the 
highest,  will  disclose  a  like  variable  appearance,  but  in  no  greater  degree.  If  the 
two  collections  are  then  placed  side  by  side,  one  cannot  be  distinguished  from  the 
'other.  No  two  will  be  found  alike,  but  all  are  Atkyris  Sutditfa.  Though  varia- 
bility is  always  a  feature  of  this  shell,  it  constantly  retains  its  specific  character, 
isiics,  within  a  narrow  circle  of  vitality,  from  the  lowest  Carboniferous  through 
the  Permian. 

Ju  contrast,  as  far  as  versatility  is  concerned,  and  of  persistence  in  <i 
we  may  take  another  common  carboniferous  species,  viz.,  Produ<tus  ^tftu- 
uiatus.  It,  like  the  others,  runs  through  that  entire  geological  age.  It  derives  its 
name  from  the  reticulation,  or  crossing  lines,  of  the  outer  surface  of  the  upper 
half  of  the  ventral  valve  of  the  shell  J  *  So  little  change  occurs  in  its  structure* 
during  all  its  existence,  one-eighth  of  the  geological  history,  that  the  simple  small 
furrows  did  not  disappear  from  one  half,  or  extend  over  the  other  half,  in  millions 
of  generations.  Is  evolution  a  law  of  natural  history  when  it  is  so  persistent  m 
small  things  ? 

Passing  to  another  order  of  M"ollusks,  let  us  examine  the  Osirca,  or  oysters. 
They  dale  from  the  Paleozoic§  Age.  Like  the  Athyris  Subtilita^  the  whole  genos 
is  noted  for  its  sporting  variation  of  outline,  and  for  an  equal  adherence  to  its 
original  characteristic  phases.  Its  peculiar  foliated  texture  of  shell,  too  well  knowo 
to  need  description,  the  irregularity  in  shape  and  curvattire  of  the  valves,  and  the 

•Soe  note  on  page  21. 
^*n  Fig.    DaQA's  Manual. 

tfOfolc  include!^  the  three  divinonaf  Siltiriflp,  DevDiiift.ii,  and  CarbDniferotii. 
iFJg.    DftDA*t  l^looual. 
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simple  muscle  which  binds  them  together,  are  the  characteristics.  They  are 
found  now  living  in  nearly  all  parts  of  shoal  ocean,  outside  of  the  Frigid  Zones. 
But  a  short  notice  of  a  simple  species  will  better  illustrate  the  stable  nature  of  this 
genus.  Take  Ostrca  Congesta.  It  lived  through  nearly  the  whole  of  the  Creta- 
ceous Age.  It  occurs  on  both  sides  of  the  Rocky  Mountains  over  wide  areas. 
It  b  collected  in  Kansas  over  ten  thousand  square  miles,  and  I  have  sfeen  fifty  thou- 
nnd  on  a  square  acre.  While  there  is  in  shape  as  great  a  variety  in  any  one 
thousand,  as  in  the  living  Virginia  oyster,  still  no  greater  variance  can  be  traced 
in  specimens  from  the  lowest  to  the  highest  geological  horizon,  or  from  the  beds 
in  Texas,  New  Mexico,  or  Nebraska.  Where  so  little  change  occurs,  and  such 
constancy  of  species  is  seen,  what  support  is  there  for  Lamarck's  conjecture  that 
man  may  have  sprung  from  an  oyster  ?  Yet  oysters  have  been  known  to  vary,  at 
least  in  size,  by  varying  circumstances.  A  most  interesting  and  remarkable  illus- 
tration, on  a  large  scale,  of  the  effect  of  a  change  of  circumstances,  in  controlling 
the  vitality  of  Mollusks,  has  taken  place  in  the  north  of  Europe. 

When  man  in  the  old  stone  age  first  dwelt  on  the  shores  of  the  Baltic  Sea,  it 
was  a  large  open  bay  of  the  ocean,  covering  nearly  twice  as  many  square  miles 
as  at  present.  It  opened  into  the  Arctic  ocean  on  the  north,  Norway  and 
Sweden  being  an  island.  Denmark  was  then  represented  by  a  few  low  islands, 
and  the  salt  waters  of  the  ocean  had  free  access.  The  Baltic  was  then  in  reality 
a  part  of  the  ocean,  and  animals  which  could  live  in  one,  existed  in  the 
other.  But  early  in  man's  history  this  part  of  Europe  began  very  slowly  to  rise, 
till  its  pre  ent  position  is  about  two  hundred  feet  higher  than  when  it  began  to 
ascend.  This  elevation  united  the  islands  of  Denmark,  forming  that  peninsula, 
and  joined  it  to  the  continent.  The  southern  shores  of  Norway  and  Sweden 
encroached  oA  the  outlet,  and  the  Baltic  became  a  land-locked  sea,  smaller  and 
fess  deep  than  before.  Formerly,  as  now,  it  received  the  drainage  of  that  por- 
tion of  Europe ;  and  those  large  rivers,  Oder,  Vistula,  Duna,  and  others,  carried 
so  much  fresh  water  into  it,  that  animals  which  required  water  of  the  full  ocean 
saJtness,  suffered,  and  finally  disappeared.  As  the  geographical  change  was  very 
gradual,  so  also  was  the  change  in  the  Mollusks.  The  common  oyster  (psirea 
dulis),  now  so  abundant  in  the  ocean  on  the  shores  of  the  North  Sea,  flourished 
equally  well,  before  this  elevation,  on  what  is  now  the  shores  of  the  Baltic.  By 
the  quantity  of  fresh  water  poured  into  this  inland  sea,  these  oysters  became 
stunted  and  dwarfed  to  one-third  of  their  natural  size,  then  diminished  in  num- 
bers and  became  locally  extinct.  The  whole  history  of  this  interesting  change  in 
animal  life  can  be  studied  in  the  remains  of  the  **  kitchen  middens,''  or  **  refuse 
heaps,"  on  the  coast  of  Sweden.  There  the  old  pre-historic  inhabitants  at  first 
ate  the  full  sized  oyster,  and  continued  to  use  it  as  an  article  of  food  till  it  disap- 
peared, near  the  close  of  the  elevation,  and  then  were  obliged  to  procure  a  sub- 
stitute. This  process  of  local  extermination  occupied  many  thousands  of  years. 
During  all  this  dwarfing  in  the  oyster,  it  lost  none  of  its  characteristics  as  a 
species,  and  showed  no  tendency  to  diverge  into  any  other  variety,  but  simply 


died  out.  As  degradation  to  a  lower  character  is  a  part  of  the  theory  of  evolu- 
tion, here  is  just  the  change  of  surroundings  which  should  have  given  us  a  lower 
species. 

The  same  modification  and  local  extinction  took  place  in  the  eatable  cockle, 
mussel  and  periwinkle  {Cardium  eduU,  Mytilus  eduiis,  and  Litiorina  Littma)^ 
which  are  also  found  in  the  *'  refuse  heaps,"  They,  as  well  as  many  species  not 
eaten  by  man,  and  now  flourishing  in  the  adjacent  North  Sea,  became  stunted 
and  disappeared  in  the  same  gradual  manner,  without  any  specific  change*  Others 
more  hardy  are  now  living  in  both  seas,  but  arc  much  smaller  in  the  Baltic  than 
in  the  North  sea,  yet  showing  no  loss  of  characteristic  traits. 

If  we  examine  the  Ammonites,  we  shall  find  a  tribe  which  varies  in  its 
characteristics  more,  probably^  than  any  other  mollusk.  They  appear  in  the 
Devonian,  and  continue  to  the  Eocene  Tertiary,  or  during  one-half  of  the  whole 
geological  period.  They  are  represented  by  more  than  one  thousand  species. 
This  great  number  presents  quite  a  diversity,  showing  that  the  family  possessed  what 
is  called  a  protean  tendency  in  size  and  shape.  It  is  claimed  by  some  paleontoU 
ogists,  with  some  show  of  facts,  that  many  of  these  species  run  into,  or  are 
derived  from  others.  It  is  even  contended  that  genera  of  the  family  can  be 
traced  from  one  to  another  by  gradual  variation.  This  is  not  yet  admitted  by  our 
leading  authorities  in  paleontology.  Notwithstanding  the  marked  variance  of 
different  species,  they  are  all  distinguished  by  common  characteristicSt  viz,,  a 
chambered  shell  with  sutural  or  interlacing  partitions,  and  a  siphuncle  passing, 
not  near  the  center,  but  along  the  side  of  the  chamber,  through  the  partition. 
The  variations  of  structure  are  always  confined  within  the  circle  of  these  condi- 
tions. The  thousand  species  are  during  this  long  range  of  time  not  only  Cepb- 
alopods,  but  restricted  to  the  narrow  limits  of  their  family  features  without 
crossing  its  boundaries.  There  is  no  proof  that  they  were  derived  from  a  lower 
type  or  passed  to  a  higher. 

Now  if  we  allow  the  utmost  claim  of  the  evolutionists,  that  all  these  specia 
and  genera  sprang  from  one  common  stock,  even  then  we  may  say,  the  change 
is  too  small  relatively,  to  show  that  any  truly  low  type  evolves  to  a  higher.  Had 
they  continued  to  live  to  the  present  age,  would  they,  at  the  same  rale  of  prog- 
ress, have  attained  the  structure  of  a  low  crustacean  ?  The  great  variety  of  forms 
are  in  most  cases  no  increase  in  rank,  but  simply  in  diversity  from  those  asso- 
ciated in  the  same  seas. 

The  firm  continuance  of  general  features,  from  the  Devonian  to  the  Tertiary, 
is  much  stronger  against  a  general  system  of  evolution  than  the  variance  of  form 
is  in  its  favor.  Is  it  not  more  remarkable  that  during  so  long  a  geological  term, 
in  all  parts  of  the  world,  under  so  great  a  diversity  of  circumstances,  that  there 
should  have  been  so  little  change  rather  than  so  much. 

The  Nautilus  family  presents  another  somewhat  similar  history.  It  appeaif 
in  the  Lower  Silurian  Age  and  continues  to  the  present  day,  through  almost  the 
whole  of  eardVs  geological  history.     The  Nautilus  resembles  the  Ammonite,  but 
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is  distinguished  from  it  by  the  smooth  curved  line  of  its  partitions  (not  interlac- 
ing) with  the  siphon  passing  through  them  in  the  center,  or  nearly  so.  These  char- 
aaeristics  the  Nautilus  retains  during  its  geological  life.  It  is  claimed  that  the 
early  species  are  more  emlwryonic  than  the  later,  yet  the  normal  plan  is  followed 
JO  closely  in  the  five  hundred  species,  that  the  real  advance  in  organic  structure 
is  very  slight.  Most  of  the  species  show  merely  a  diverse  relation  of  parts  with- 
out any  relative  advance  in  rank.  Notwithstanding  the  range  of  earth's  condi- 
tions has  been  so  extreme  that  nearly  the  whole  of  the  Nautili  have  disappeared, 
and  only  three  or  four  species  are  preserved  in  our  oceans,  yet  the  strange  adher- 
ence to  the  normal  structure  has  been  such  that  they  have  never  diverged  to  the 
Pteropods  or  Acephals  on  the  one  hand,  or  developed  into  a  crustacean  on  the 
other. 

We  might  multiply  facts  to  show  the  essential  uniformity  of  MoUusks,  but  it 
is  enough  to  state  that  Murchison,  in  his  **Siluria,"  gives  the  following  existing 
genera,  viz. :  Avicula,  Mytilis,  Chiton,  Natica,  Patella,  Trochus,  Discina,  Orbic- 
ola,  Lingula,  Rhynchonella,  and  Nautilus,  as  Silurian,  which  have  continued 
tiffough  all  geological  formations,  and  are  now  living  in  our  oceans.  The  expres- 
sion of  *'  all-time  genus  ''*  Nautilus,  which  Dana  has  given  to  one,  may  be  con- 
sidered as  applicable  to  all. 

The  examples  frequentiy  quoted,  of  change  of  species,  without  considering 
that  the  genera  to  which  they  belong  is  permanently  inflexible,  is  a  strong  argu- 
ment against  evolution.  Thus,  Shaler,  in  the  **  Geological  Report  of  Kentucky 
for  1876,"  has  given  a  very  careful  and  critical  memoir  on  the  question  of  the 
Yariation  of  the  more  flexible  or  protean  species,  with  tables  of  measurements 
and  illustrations  by  plates,  in  addition  to  detailed  remarks.  One  of  his  examples 
{Ortkis  cucidentalis)  shows  a  variation  in  the  proportion  of  length  to  width  of 
forty-five  per  cent.  This  would  be  a  strong  proof  of  a  tendency  to  outgrow  the 
normal  characters  of  the  shell,  did  we  not  know  that  the  genus  Orthis  began  at 
the  opening  of  the  Silurian  and  ended  with  the  close  of  the  Carboniferous,  cov- 
ering three-fourths  of  our  geological  time.  This  shows  that  while  a  species  may 
be  quite  variable  within  its  circle  of  vitality,  that  variability  may  be  clearly 
restricted  in  generic  features. 

A  similar  instance  is  seen  in  the  fresh  water  Planorbis.  Hilgendorf  has 
described  a  case,  where  he  collected  ten  graduated  varieties  of  Flanorbis  muiti- 
formis,  from  the  beds  of  a  deposit  in  Switzerland.  Yet  the  genus  Planorbis  has 
hvcd  from  the  Jurassic  to  the  present  time.  The  multiform  variations  of  this 
species,  like  Orthis  occidenialis  and  many  others,  did  not  extend  to  the  generic 
features. 

These  cases  of  a  tendency  to  vary  in  structure  (protean  species)  are  frequently 
quoted  in  proof  of  evolution.  Although  a  species  is  variable,  but  the  genus  to 
which  it  belongs  is  unchanged  during  long  geological  eras,  the  real  evidence  must 
be  considered  as  bearing  against  evolution. 

•Manual,  p.  598. 
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THE  ORIGIN  AND  CLASSIFICATION  OF  ORE  DEPOSITS.* 

BY    PROF.    J.    S.    NEWBERRY. 
{Cencluded.) 

Mineral  Veins,  Some  writers  on  economic  geology — Werner,  Von  Cotta  and 
Von  Groddeck,  for  example — enumerate  many  different  kinds  of  mineral  veins; 
but  disregarding  the  local  characters  which  all  ore-deposits  exhibit  and  the  hy- 
brids which  are  formed  by  the  blending  of  two  distinct  forms,  not  of  uncom- 
mon occurrence,  I  agree  with  Whitney  in  recognizing  but  three  disinct  classes, 
namely : 

1,  Gash-veins, 

2.  Segregated  veins, 
J,   Fissure-veins, 

Gash  veins  may  be  defined  to  be  those  which  occur  only  in  limestone,  are 
confined  to  a  single  stratum  formation,  and  hence  are  limited  in  extent,  both 
laterally  and  vertically.  Typical  examples  of  gash-veins  are  furnished  by  our  lead 
deposits  of  the  Mississippi  valley.  These  occur  at  three  horizons,  namely,  about 
Galena,  in  the  Galena  limestone,  belonging  to  the  Trenton  group ;  in  Southeast- 
ern Missouri,  where  the  Mine  La  Motte  is  located,  in  the  equivalent  of  the  Cal- 
ciferous  sand-rock ;  and  in  Southwestern  Missouri,  where  the  mines  of  lead  and 
zinc  occur  in  the  Lower  Carboniferous  limestone.  The  origin  of  deposits  of  this 
character  is  apparently  quite  simple.  The  cavities  which  form  the  repositories  of 
the  ore  are  generally  the  cleavage- planes  or  joints  of  a  soluble  limestone  rock  that 
become  channels  through  which  surface-water  charged  with  carbonic  acid  flows 
in  a  system  of  subterranean  drainage.  We  usually  find  two  sets  of  joints  approx- 
imately at  right  angles  to  each  other,  and  vertical  if  the  rocks  are  horizontal.  To 
form  gash-veins,  one  or  both  of  these  sets  of  vertical  joints  are  locally  enlarged 
into  lenticular  cavities  or  **  gashes,"  whence  the  name;  but  sometimes  caves  of 
considerable  size,  irregular  pockets,  and  vertical  or  horizontal  galleries  are  formed. 
These  are  subsequently  lined  or  filled  with  ore,  sulphides  of  lead,  zinc,  and  iron, 
originally  disseminated  through  the  limestone,  and  leached  out  of  it  by  water, 
which  saturates  and  traverses  all  rocks  in  a  humid  climate.  The  solution  thus 
formed  reaching  a  cavity  has,  by  evaporation,  deposited  the  ore  as  a  lining  to 
that  cavity;  narrow  fissures  being  perhaps  filled,  walls  of  larger  cavities  coated 
with  stalactites  depending  from  the  roof,  etc.  Subsequent  solution  has  sometimes 
widened  a  fissure  once  filled  with  ore,  leaving  the  ore-body  as  a  central  partition, 
a  curtain  more  or  less  complete  hanging  from  the  roof,  or  a  mass  of  fragments 
mingled  with  infiltrated  sand  and  clay  in  the  floor  of  the  cave.  In  Southwestern 
Missouri,  the  Carboniferous  limestone  contains  layers  of  chert,  which  are  insolu- 
ble, and  which  sometimes  form  horizontal  floors  or  ceilings  of  caverns.     These^ 

•From  the  School  of  Mines  Quarterly,  March,  1880. 
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breaking  down  by  their  own  weight,  have  formed  masses  of  dehris^  cemented 
ti^ether  by  the  ore,   which  has  thus  acquired  its  peculiar  brecciated  character. 

From  the  description  of  gash-veins  given  above,  it  will  be  seen  that  they  have 
much  in  common  with  the  pockets  and  chambers  previously  described  ;  but  there 
is  thiii  important  difference,  that  the  ore  filling  the  gashes  and  irregylar  chambers 
of  the  lead-bearing  limestones  is  indigenous*  having  been  derived  from  the  leach- 
ing of  the  adjacent  rock,  while  in  the  chamber- mines  of  the  West  the  ore  is  ex- 
otic, having  been  brought  uf*  through  fissures  from  a  remote  source  below  ;  so 
tbai,  while  in  physical  characters  the  western  gold  and  silver- bearing  ore-cham- 
bcns  resemble  gash  veins,  they  are  really  but  appendages  to  true  fissure-veins,  and 
only  occur  in  a  country  that  has  been  much  broken  by  subterranean  forces. 

Sigrtgaied  veins  are  confined  to  meiamorphic  rocks,  are  conformable  with 
iheir  bedding,  and  are  limited  in  extent  both  laterally  and  vertically.  Their  ore- 
bodies  form  lenticular  masses  of  greater  or  less  dimensions,  of  which  the  materi* 
al  is  chiefly  quartz,  which  has  segregated  (that  is,  separated)  from  the  surround- 
ing rock.  The  quartz- veins  so  abundant  in  the  gneisses  and  schists  of  Canada, 
^  New  England  and  the  Alleghany  belt  are  all  examples  of  this  class  of  ore-de- 
^^Bttts.  The  roost  important  constituent  of  segregated  veins  is  gold,  which  here 
VRms  to  have  been  mechanically  dispersed  throughout  sedimentary  rocks,  and  to 
have  been  concentrated  with  the  quartz  in  the  process  of  metamorphism  to  which 
tlicy  have  been  subjected.  With  the  gold  we  always  find  iron  pyrites,  sometimes 
chalco^pyrite,  and  the  latter  occasionally  in  sufficient  quantity  to  be  worth  work- 
ing. From  these  remarks  it  may  be  inferred  that  segregated  veins  have  no  deep- 
seated  origin,  are  less  continuous  in  depth  and  laterally  than  fissure-veins,  and 
therefore  constitute  a  less  permanent  foundation  for  mining  enterprises.  It  may 
be  said,  however,  that  some  of  ihem  are  of  enormous  dimensions,  and  that  they 
Jioi  unfrequently  occur  in  succes  ion,  or  so  approximate  that  they  arc  equivalent  to 
a  continuous  mineral  deposit, 

Fiuure  veins  occupy  crevices  which  have  been  formed  by  subterranean  forces  ^H 
and  have  been  filled  from  a  foreign  source.  They  traverse  indiscriminately  all  ^^ 
kiods  o(  rock,  and  arc  without  dellaite  limits  laterally  or  vertically.  They  have 
as  characteristic  features  smooth,  striated,  sometimes  polished,  walls  (slickensides) 
day  gouges  or  selvages  on  one  or  both  sides,  and  a  biuded  or  ribboned  structure 
throughout.  The  veinstone  is  usually  quartz,  and  the  constituents  include  the 
ores  of  all  the  metals.  The  mode  oi  formation  of  fissure'Veins  is  apparently  this; 
la  the  regions  where  the  earth's  crust  is  broken  up  in  \\\t  adjustment  of  the  cold 
and  hard  exterior  to  the  cooling  and  shrinking  nucleus,  cracks  are  formed,  often 
miles  in  extent,  along  which  the  rocks  suffer  displacement,  sliding  on  each  other 
10  form  what  are  known  as  **  faults,"  As  the  planes  of  these  ftuks  are  more  or 
\ts&  undulated,  with  displacement  the  bearing  is  upon  the  projecting  bosses    of 

stidc.     Between  these,  open  fissures  are   left  of  greater  or  less  dimensions^ 
reach  down  to  a  heated  zone,  and  form  the  conduits  through   which  iher- 

waters   flow    to   the   surface.     Such  waters  coming   in  different  localities 
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from  di/Terem  depths,  and  leaching  rocks  of  various  coroposition  under  grcit 
pressure  and  high  temperature,  having  great  solvent  power,  become  loaded  with 
various  mineral  matters*  As  they  rise  to  the  surface,  the  pressure  and  tempen- 
ture  are  reduced,  and  the  materials  held  in  solution  are  deposited  to  line  and  per* 
haps  ultimately  fill  the  channels  through  which  they  flow.  This  theory  of  thtf  nil 
ing  of  mineral  veins — that  is,  by  precipitation  from  heated  chemical  solution! 
coming  from  below— is  supported  by  such  an  array  of  facts  that  it  must  be  *c* 
^cepted  by  all  who  will  make  a  careful  and  unprejudiced  study  of  the  subject.  \l 
is  irue^  however,  that  various  other  theories  have  been,  at  one  time  or  another. 
put  forth  for  the  explanation  of  the  phenomena.  Among  these,  a  (ew  dcsenrc  x 
passing  notice.     They  are  : 

1.  Thi  (heory  of  igmous  fjectioHy  according  to  which  the  matter  filling  mineral 
veins  has  been  erupted  like  that  of  trap  dikes,  and  such  veins  as  those  of  Lake 
Superior  containing  metallic  copper  have  been  suggested  as  affording  good  exam- 
ples. Bui  here  we  find  mdtallic  copper  and  silver  associated,  andeach  chemicallf 
pure;  whereas  if  they  had  ever  been  fused,  they  certainly  would  have  formed  an 
alloy.  The  copper  is  also  found  in  crystals  of  calc-spar  and  other  minerals,  where 
it  must  have  been  deposited  with  the  other  constituents  of  the  crystal,  and  thai 
crystal  formed  from  solution.  Other  opposing  facts  might  be  cited;  butit  will  be 
sufficient  to  say  that  not  one  sound  argument  can  be  advanced  in  favor  of  this 
theory. 

2.  Aqueous  deposition  from  ab&iH,  This  theory,  first  advanced  by  Werner, 
but  since  generally  abandoned,  supposes  the  contents  of  mineral  veins  to  have 
been  deposited  from  a  solution  which  flowed  into  the  fissures  from  above;  but  in 
that  case  the  vein-matter  should  be  hori/ontally  stratified,  limited  in  extent  down- 
ward, and  spread  over  the  surface  adjacent  to  the  fissure ;  whereas  no  one  has  yd 
reached  the  limits  in  depth  of  the  ore  in  a  true  fissure-vein,  and  the  characteristic 
banded  structure  can  only  have  resulted  from  succesive  depositions  of  a  long- 
continued  flow  of  a  hot  solution.  This  theory  has  been  recently  advocated  in  this 
city,  by  Prof,  Stewart  of  Nevada;  but  it  is  not  only  not  sustained,  but  is  really 
disproved  by  all  the  facts  observed  by  the  writer  in  some  years  devoted  to  the 
study  of  our  western  ore-deposits. 

3.  Lateral  secretion .  According  to  this  theory,  the  material  filling  all  miner- 
al veins  has  leached  into  the  cavity  from  the  wall-rocks.  While  this  is  true  of 
gash-veins,  it  can  have  played  but  a  very  subordinate  part  in  the  deposition 
of  ore  in  fissure  veins.  This  is  proved  by  the  facts  that  different  sets  of  fissures 
which  cut  the  same  formation  frequently  contain  very  different  ores ;  and  where 
the  rocks  of  totally  different  character  are,  by  faulting,  brought  to  form  opposite 
walls  of  a  fissure,  the  ore  may  be  symmetrically  deposited  in  corresponding  lay- 
ers. It  may  also  be  said  that  the  same  fissure  frequently  traverses  several  fortna- 
tions,  and  yet  its  character  may  be  essentially  the  same  throughout. 

4.  Sublimation,  The  facility  with  which  certain  metals  are  volatilised,  and 
the  fact  that  various  minerals  have  been  deposited  from  vapor,  have  formed  the 


this  iheory;  yet  it  is  difficult  to  see  how  any  one  can  ascribe  more  than 
id  msignificant  efifect  to  this  cause.     It  is  true  that  the  action  of  water, 
is  much  the  same  as  when  fluid  and  highly  heated,   in  the  solution  and 
in  of  minerals;  and  the  dep  sit  of  mercury  ;  sulphide  of  iron»  and  even 
from  the  mingled  water  and  steam  of  the  California  geysers  proves  this.   So 
1^  concede  that  steam  has  been  an  agent  in  the  chemical  solution  and  pre- 
mm  of  ores  ;  but  this  is  a  very  different  thing  from   the  sublimation  of  the 
liepresented  by  these  ores,   and  all  knowledge   and  analogy  indicate  that 
lea  which  forms  so  large  a  part  of  vein-stones,  and  is  so  often  seen  in  combs 
^docking  crystals,   has  been  deposited  from  an  aqueous  solution.     But  ar- 
it  is  really  wasted  in  a  discussion  of  the   filling  of  fissure-veins,  since  we 
imples  that  seem  to  settle  the  question  in  favor  of  chemical  precipitation 
nding  hot  water  and  steam.     In  the  Steamboat  Springs  of  Western  Ne- 
[)r  example,   we  in  fact  catch  mineral   veins  in  the  process  of  formation. 
iprings  issue  from  extensive  fissures  which  have  been  or  are  fillmg  with  sili- 
rin*sione  that  carries,  according  to  M-  Laur,  oxide  of  iron,  oxide  of  man- 
sulphide  of  iron,   sulphide  of  copper,   and  metallic  gold,  and  exhibits  the 
structure  so  frequently  observed  in  mineral  veins.* 
regard  to  the  precise  chemical  reactions  which  take  place  in   the  deposi- 
ores  in  veins,  there  is  much  yet  to  be  learned,  and  this  constitutes  an  in- 
subject  for  original  investigation,  which  1  earnestly  commend   to  those 
!  so  situated  that  they  can  pursue  it. 

ay  be  noticed,  however,  that  the  thermal  springs  which  are  now  forming 
i  like  those  in  fissure-veins,  contain  alkaline  carbonates  and  sulphides, 
liave  every  reason  to  believe  that  highly  carbonate  alkaline  waters  contain- 
ibnreted  hydrogen  under  varying  conditions  of  t;:mperatuie  and  pressure 
ible  of  taking  into  solution  and  depositing  all  the  metals  and  minerals  with 

meet  in  mineral  veinii, 
these  necessarily  brief  notes  on  the  filling  of  mineral  veins  should  be  ad- 
e  interesting  examples  of  the  mechanical  filling  of  fissures  which  have 
ccnily  brought  to  light  in  western  mining.  These  are  furnished  by  the 
ible  deposits  of  gold  and  silver  ore  in  the  Bassick  and  Bull  Domingo,  near 
Colorado,  and  the  carbonate  mine  at  Frisco,  Utah.  All  these  are  appar- 
ic  fissurc-vcins,  filled  to  as  great  a  depth  as  they  have  yet  been  penetrated,  by 
ioded  pebbles  and  boulders  which  have  fallen  or  been  washed  in  from 
The  porous  mass  thus  formed  has  been  subsequently  saturated  with  a  hot 
g  mineral  solution,  which  has  cemented  the  pebbles  and  boulders  10- 
itoa  conglomerate  ore.  In  the  Bassick,  this  ore  consists  of  rich  telluride 
and  gold«  free  gold,  and  the  argentiferous  sulphides  of  lead,  zinc,  cop- 
iron.  In  the  Bull-Domingo  and  Carbonate  mines,  the  cementing  matter 
Hferous  galena.  That  the  pebbles  and  boulders  have  come  from  above 
tly  shown  by  the  variety  in  their  composition  and  the  organic  matters  as- 
with  them.     In  the  Bull-Domingo  and  the  Bassick,  the   pebbles  consist 

itflrf  j/^  HintM,  Sixth  Seiies,  vol.  iti,  p,  421. 
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of  various  kinds  of  igneous  rock,  mingled  with  which  in  the  latter  are  masses  of 
silicified  wood  and  charcoal ;  while  in  the  Carbonate  mine,  the  pebbles  are  raamijf 
trachyte  \  but  with  these  are  others  of  limestone  and  quartzite. 

Fossils  and  other  foreign  bodies  have  before  this  been  found  in  mineral  vetDS; 
and  Von  Cotla  mentions  the  occurrence  of  quartz  pebbles  extending  to  the  depth 
of  155  fathoms  in  the  Griiner  Lode  at  Schemnitz,  Saxony;  but  no  conglomeratt 
veins  like  those  mentioned  above  are  known  to  exist  elsewhere,  and  they  const 
tute  another  of  the  many  new  forms  of  ore  deposit  which  the  exploration  of  tk 
rich  and  varied  mineral  resources  of  the  United  States  has  brought  to  li^h».  Ta 
enumerate  and  classify  these,   has  been  the  chief  objecL  of  this  article. 

In  regard  to  the  ultimate  source  of  the  metallic  matters  which  give  value  U^ 
our  ore  deposits,  but  little  can  be  said  with  certainty.  The  oldest  rocks  of  which  ire 
have  any  knowledge^  the  Laurentian,  contain  gold  and  copper,  which  are  mdig- 
enous,  hence  as  old  as  the  rocks  that  contain  them,  and  have  been  simply  coflr 
centrated  and  made  conspicuous  in  the  process  of  their  metamorphism.  These 
rocks  are  all  sediments  and  the  ruins  of  pre-existing  continents.  "By  their  ero- 
sion, they  have  in  turn  furnished  gold,  copper,  iron,  etc.,  to  later  sedimtDtstif 
mechanical  dispersion  and  chemical  solution.  We  now  find  gold  everywhere  in 
the  Drift  from  the  Canadian  Highlands,  and  wc  have  every  reason  to  believe  that 
all  the  sedimentary  strata  more  recent  than  the  Laurentian  have  acquired  a  sliglil 
impregnation  of  several  metals  from  them  in  addition  to  what  they  have  obtained 
from  other  sources,  and  we  may  conclude  that  the  distribution  of  many  of  the 
metals  is  almost  universal,  Sea- water  has  been  proved  to  contain  gold,  silver, 
copper,  lead,  zinc,  cobalt,  nickel^  iron,  manganese  and  arsenic ;  and  there  is  lit- 
tle doubt  that  all  the  other  metals  would  be  found  there  if  the  search  were  suS 
ciently  thorough.  Hence,  sedimentary  rocks  of  every  age  must  have  received 
from  the  ocean  in  which  they  were  deposited  some  portion  of  all  the  metals,  aod 
for  the  formation  of  metalliferous  deposits  some  method  of  concentrating  these 
would  alone  be  required.  A  pretty  theory  to  explain  such  concentration  through 
the  agency  of  marine  plants  and  animals  has  been  suggested  by  some  GernjiB 
mineralogists^  and  amplified  by  Professors  Pumpelly  andT.  S.  Hunt.  Plants  haire 
been  credited  with  the  most  active  agency  in  this  concentration  j  but  evidence  is 
Still  wanting  that  either  plants  or  animals  have  played  any  important  part  in  the 
formation  of  our  mineral  deposits.  The  remains  of  sea-weeds  are  found  in  the 
greatest  abundance  in  a  number  of  our  Palaeozoic  rocks,  and  it  is  almost  certain 
that  the  carbonaceous  ingredient  in  our  great  beds  of  bituminous  shale  has  Ijeeo 
derived  from  this  source  j  yet  we  find  there  no  unusual  concentration  of  met&tlk 
matter,  and  none  of  the  precious  metals  has  ever  been  delected  in  them. 

The  metallic  solutions  which  have  formed  our  oredeposits  have  been  ascribed 
to  two  sources.  One  theory  supposes  that  they  have  drained  highly  metalliferouJ 
zones  deep  in  the  interior  of  the  earth  j  the  other,  that  they  have  leached  diffused 
metals  Irom  rocks  of  different  kinds  comparatively  near  the  surface.  The  latter 
view  is  the  one  that  commends  itself  to  the  judgment  of  the  writer.     However 
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blc  such  a  thing  might  seem,  no  evidence  of  the  existence  of  distinct  metal- 
metalliferous  zones  in  the  interior  of  the  earth  has  been  gathered.  On  the 
mtrary,  volcanic  emissions,  which  may  be  supposed  to  draw  from  a  lower  level 
water  could  reach,  are  not  specially  rich  in  metallic  matters,  and  the  ther- 
waters  which  have  by  their  deposit  filled  our  mineral  veins  must  have  derived 
leir  metallic  salts  from  a  zone  not  many  thousand  feet  from  the  surface.  The 
lineral  springs,  which  are  now  doing  a  similar  work,  are  but  pan  of  a  round  of 
cuUtion  of  surface-water,  which,  falling  from  the  clouds,  penut rates  the  earth 
m  point  where  the  temperature  is  such  as  to  drive  it  back  in  sttam.  This,  with 
id  water  under  pressure  and  highly  heated,  possessing  great  solvent  power^ 
\y  be  forced  through  vast  beds  of  rock,  and  these  be  eflTectiially  leached  by  the 
CSS.  Should  such  rocks  contain  the  minutest  imaginary  quantity  of  the  met- 
the:se  must  inevitably  be  taken  into  solution,  and  thus  flow  toward  or  to  the 
face,  to  be  deposited  when,  by  diminished  temperature  and  pressure,  the  sol- 
wcr  of  the  menstruum  is  diminished.  It  \'i  evident  from  these  facts  that  we  can 
ace  the  history  of  the  metals  back  beyond  the  Laurentian  age.  And  since 
iiod  them  diffused  in  greater  or  less  cjuanlity  through  the  sedimentary  rocks  of 
^l  ageSt  and  also  find  processes  in  action  which  are  removing  and  re  depositing 
bem  in  the  form  of  the  ore  deposits  we  mine,  it  is  not  necessary  to  look  firth 
this  for  a  sufficient  theory  of  iheir  formation. 


GEOI,OGICAL  NOTES  OM  THE  REGION  OF  SILVER  CLIFF.  COL. 

BY   SAMUEL  J.    WALLACE. 

The  rough  country  for  twenty  miles  east  of  Silver  Cliff  has  been  dry  land 
broiigh  nearly  all  the  known  geologic  ages.  It  is  the  southern  part  of  an  old  land 
hich  reaches  north  through  the  state,  and  against  which  the  great  ocean  beat  to 
west,  and  south.  This  may  be  termed  the  Madre  land,  from  the  Sierra  Madre 
Hountain  system,  along  which  it  lies,  and  as  being  the  mother-land  of  this  region. 
It  was  a  mountain  region,  of  stratified  metamorphic  granites,  or  granitoid 
It*.  These  are  traversed  by  numerous  barren  leads,  and  some  which  bear  val- 
Wc  minerals,  iron,  lead,  gold  and  silver. 

TTie  great  Sangre  de  Cristo  range,  ten  miles  westward,  is  capped  by  a  thou- 
fcct  of  conglomerate  of  granitoid  boulders,  which  were  washed  down  from 
older  mountains,  when  that  was  the  bed  of  the  sea,  since  upheaved  into  the 
peat  range  of  the  continent.  The  core  and  west  side  of  that  range,  here»  are 
niptive  granites,  and  also  bear  leads  with  gold,  silver,  copper  and  iron.  The 
ii^e  bears  other  sedimentary  strata,  including  hmestones,  on  its  flanks  north 
nd  south,  on  each  side,  probably  of  the  same  age  as  those  extending  south  far 
W^  New  Mexico,  and  north  beyond  Leadville,  and  attributed  variously  to  the  Si- 
iriAn»  Devonian,  or  Subcarboniferous  ages.  These  probably  originally  covered 
le  whole  range.  Fossils  have  been  brought  from  Hayden's  Pass,  north,  but  I 
not  know  of  what  age  they  were. 
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About  Silver  Cliff  and  Rosita  arc  extensive  Trachyte,  or  light  colored  kvi 
rocks,  bearing  mineral.  These  extend  for  ten  miles  nearly  east  and  west;  and 
evidently  consist  of  various  outpours  differing  in  their  appearance  and  minerah 
Their  geology  and  relations  are  an  interesting  field  of  study. 

Perhaps  the  latest  is  that  on  which  Silver  Cliff  is  built,  which  bears  a  pccnl' 
iar  manganese  ore  carrying  free  milling  chloride  of  silver,  of  the  Racine  Boy  type^ 
this  appears  over  an  area  of  two  miles  east  to  west,  and  a  mile  and-a-half  north  If 
south.    It  has  a  black  and  glossy  pitchstone  core  exposed  at  various  places  under  !£ 

North-west  of  this  is  another  body,  rather  larger,  and  to  the  south-east  abott 
Rosita  another  still  larger,  which  are  probably  older,  different  in  appearance  aal 
with  different  minerals,  iron,  lead,  zinc,  copper,  sulphurets,  and  manganese,  wit 
silver  diffused  through  the  rocks,  and  in  more  or  less  defined  leads.  All  dioe 
carry  silver  in  small  quantities,  making  a  wonderful  field  for  future  mining,  ftotk 
the  immense  quantity  of  the  rock  and  its  accessibility.  After  the  melted  trachyte 
was  outpoured  and  by  cooling  left  fissures  and  deep  cavities,  no  doubt 
penetrating  the  deep  recesses  of  the  earth  was  heated  and  caused  to  take  up  i 
rals  in  solution  and  bring  them  to  the  surface,  where  on  cooling  they  weredepoi^ 
ted  in  various  forms  in  the  passages  and  through  the  broken  and  porous  trachytfe 

The  Bassick  and  Bull-Domingo  mines  are  of  this  type  distinctly,  while  tA 
doubt  lesser  and  more  diffused  outruns  have  produced  the  minerals  throughout  the 
trachyte  beds.  This  trachyte  is  very  old,  as  shown  by  hundreds  of  feet  of  dewh 
dation  and  ravines  cut  in  it,  especially  toward  Rosita.  There  is  a  sedimentttf 
formation,  which  I  have  named  the  Eositon,  five  miles  north-east  of  Silver  Clift 
formed  from  washings  of  these  old  trachyte  beds  and  the  granite  east.  This  extendi 
for  miles  in  a  line  from  Dora  to  Bassick's,  in  the  bed  of  an  old  stream,  half  mik 
wide.  Modern  streams  have  cut  down  showing  nearly  a  hundred  feet  in  thickness. 
The  strata  are  mostly  soft,  some  fine  grained  and  some  coarse  with  gravel ;  often 
of  soft  talc-like  nature.  At  one  place,  west  of  Cafion  road  it  is  capped  with  a  to- 
cal  deposit  of  limestone,  containing  granite  boulders,  valuable  for  lime. 

Half  mile  west  of  Apperson's  mill  the  upper  strata  contain  quantities  of  fos- 
sil wood,  of  many  familiar  kinds,  apparently  showing  the  grain  finely.  No  ani- 
mal remains  have  yet  been  found  in  it,  but  it  may  contain  wonders  of  the  time 
when  the  monsters  roamed  this  land,  whose  bones  were  found  by  Profs.  Marsh, 
Cope  and  Mudge,  twenty- five  miles  north,  at  Prospect  Park.  There  is  a  stratified 
sand  formation  overlying  the  trachyte  north  and  west,  which  shows  the  presence 
of  a  body  of  water  at  a  late  age  nearly  as  high  as  the  city,  at  least.  Animal  re- 
mains, with  huge  teeth,  have  been  found  in  this,  in  the  shaft  of  the  St.  John  claim 
two-and-a-half  miles  north-west.  There  is  a  deposit  of  coarse  and  fine  worn  gra- 
vel for  twenty-five  miles  south  and  ten  miles  wide  sloping  into  Grape  creek  valley, 
which  may  be  known  as  the  Wet  Mountain  Gravels. 

There  are  indications  of  Glacial  action  extensively  in  this  region,  and  no 
doubt  these  gravels  owe  much  to  it.  Debris  of  the  Racine  Boy  type  of  ores  is 
scattered  over  the  hills  for  miles  north-east. 
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J.   L.  LEWIS,  BOLIVAR,  MO. 

Southwest  Missouri  is  rich  in  minerals,  abounds  in  wonderful  caves  and 
ings,  and  her  fossils  are  worthy  of  scientific  notice.  The  Missouri  School  of 
aes  at  Rolla  is  arousing  a  new  interest  in  our  scientific  circles,  and  is  doing 
Kh  to  develop  our  natural  resources. 

A  few  years  ago  Mr.  G.  C.  Broadhead  read  a  paper  before  the  St.  Louis 
ndemy  of  Science,  in  which  he  refers  to  the  late  discovery  of  the  remains  of  a 
iRie  at  Papinville,  Bates  county,  Mo.  Mr.  O.  P.  Ohlinger,  in  digging  a  well, 
■  Enough  a  bed  of  thirty  feet  and  ten  inches  of  yellowish  clay.  Here  he 
la  four-inch  stratum  of  bluish  clay  and  gravel,  beneath  which  was  a  bed  of 
in  which  the  tooth  was  found.  Under  this  sand  bed  was  a  gravel  bed  five' 
dcq)  filled  with  rounded  pebbles,  generally  hornstone,  many  of  which 
firaily  together.  Some  of  the  pebbles  taken  from  this  bed  were  of  iron 
R,  coal  and  micaceous  sandstone.  Some  remains  of  fiuviatile  shells  were  also 
b  this  gravel  bed  nearly  thirty-two  feet  below  the  surface.  I  have  thus 
fibcd  this  bed  for  the  observation  of  others  in  this  district. 
The  tooth  was  sent  to  Prof.  Joseph  Leidy,  of  Philadelphia,  who,  after  a  most 
iWal  examination  pronounced  it  to  be  the  last  upper  molar  of  a  horse,  and  he 
Plo«ght  of  some  extinct  species.  From  a  similar  gravel  bed  on  the  bank  of  the 
ptr  Marais  des  Cygnes  the  fragment  of  a  tusk  was  found  closely  resembling  that 
W  a  mammoth.  The  full  length  of  this  tusk  was  about  seven  feet  and  four 
iides. 

Ten  miles  from  Papinville  on  the  bank  of  the  river  Marais  des  Cygnes  there 
ippears  to  be  the  same  formation  as  the  one  above  described.  Mr.  Broadhead 
ecnsiders  them  to  be  altered  drift,  but  older  than  the  bluff  or  Loess.  As  these 
paTcl  beds  are  abundant  on  the  Osage  river  and  its  tributaries,  it  would  be  well 
fcrthoscliving  in  this  vicinity  to  be  on  the  lookout  for  fossil  remains,  and  care- 
Uy  preserve  all  such  for  scientific  investigation. 
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An  interesting  discovery  has  been  made  at  Edgelane  Quarry,  Oldham,  Eng- 
tad.  The  quarrymen,  in  the  course  of  their  excavations,  have  come  upon  what 
ta  been  described  as  a  fossil  forest  The  trees  number  about  twelve,  and  some 
of  them  are  two  feet  in  diameter.  They  are  in  good  preservation.  The  roots 
can  be  seen  interlacing  the  rock,  and  the  fronds  of  the  ferns  are  to  be  found  im- 
printed on  every  piece  of  stone.  The  trees  belong  to  the  middle  coal  measure 
Period,  although  it  has  been  regarded  as  somewhat  remarkable  that  no  coal  has 
been  discovered  near  them.     The  coal  is  found  250  yards  beneath. 


By  the  study  of  details  we  learn  principles,  and  only  by  a  proper 
details  can  we  comprehend  principles.     Principles,  however,    once  grasped  and 
understood,  luinute   details,  though  still  of  as   much  importance  in   themselves, 
become  a  secondary  matter  to  him  who  has  mastered  the  principles  that  forin  the 
sum  total  of  those  details.     We  have  the  alphabet,  then   words,  clauses, 
ces,  etc.     The  child  learns  the  alphabet,  then  to  form  words,    and  fin.i  , 
vances  to  sentences  and  from  sentences  to  composition  in  general.     He  who  hu 
made  himself  master  of  composition,  although  he  heeds  the  correct  juxta 
of  the  minor  details  of  letters  and  words,  in  one  sense  ignores  them,  or  her 
haps,  let  them  take  care  of  themselves. 

When  we  advance  to  science  he  who  thoroughly  understands  the  principles 
of  his  department  can  the  better  comprehend  and  explain  all  its  little  variations  and 
is  not  all  the  while  at  a  loss  to  explain  trifling  details  or  troubled  with  them  as  one 
who  has  not  yet  mastered  these  details. 

How  difficult  it  is  to  understand  the  situation  of  objects  when  viewed  from  i 
wrong  point,  and  how  easy  to  comprehend  them  when  the  right  point  of  view  is 
obtained.  How  difficult  to  understand  the  interpretations  of  nature  through  some 
wrong  theory  or  false  hypothesis,  but  how  plain  they  become  when  viewed  with 
the  full  knowledge  of  the  natural  laws  that  govern  them.  As  for  example, 
difficult  centuries  ago  to  understand  and  to  be  able  satisfactorily  to  explain 
physical  condition  of  the  planets  of  the  universe  before  the  Copernican  theory 
became  an  established  fact,  or  to  explain  the  properties  and  full  purpose  of  ihc 
blood  before  the  circulation  of  the  blood  was  established  as  a  fact ;  surely  it  has  al- 
ways been  a  fact,  but  like  many  other  scientific  facts  it  was  for  ages  unknown  to 
man.  Only  within  the  past  (tw  years,  as  has  heretofore  been  stated,  have  wc 
had  sufficient  data  in  the  department  of  the  weather  whereby  we  may  satisfacto- 
rily explain  its  ever  varied  changes.  The  daily  weather  map  has  become  the  Wr 
strument  whereby  we  may  understand  these  changes  aud  readily  comprehend  the 
principles  that  govern  all  our  weather,  from  the  warm,  quiet,  sunny  days  thai 
predominate  in  mid-summer  to  the  cold  tempestuous  weather  of  winter  and  spriBg* 

Before  we  had  these  data  we  were  greatly  in  the  dark  on  this  subject  as  t 
whole.  Certainly  we  understood  certain  minor  details,  but  we  were  at  the  foot  of 
the  mountain.  Through  the  weather  map  we  ascend  to  the  very  highest  peak  and 
with  a  bird's  eye  view  survey  the  wOtoIc  broad  landscape.     We  are  lifted  above 
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I  earth  and  \ls  commotions  of  whirlwind  and  storm^  and  quietly  survey  the  scene 

note  its  peculiarities  with  the  combined  indifference  and  intense  interest  of  a 

umauding  general  surveying  a  battle  or  a  surgeon  performing  some  difficult 

ration.     Let  the  elements  be  ever  so  quiet  or  rave  so  terribly,   the  weather 

►  lifts  us  above  them  and  we  quietly  note  the  effect  and  trace  up  the  cause, 

I  the  cause  of  the  terrible  commotions  that  so  frequently  visit  us  are  as  readi* 

f^traced  and  explained  as  the  most  balmy  days  of  '*  Indian  Summer/* 

One  cause  produces  all  the  effects  and  all  the  effects  proceed  from  one  and 
the  same  cause,  notwithstanding  their  variety,  and  whether  wet  or  dry,  and  the 
inrious  names  given  to  them.  In  the  past,  prior  to  1870,  it  is  not  surprising  that 
from  the  minor  and  disconnected  details  we  should  have  had  queer  notions 
[^  the  weather,  and  that  such  names  as  typhoon,  tornado,  cyclone,  hurricane 
arj  '  rj  should  have  been  coined  to  represent  the  wind  commotions  of  the 

dt  I  different  parts  of  the  earth,   and  that  people  should  think   that  there 

oust  be  as  much  difference  in  the  things  known  by  these  various  names  as  in  the 
^  spelling  and  sound  of  the  names  themselves. 

According  to  Webster,  and  others  will  not  essentially  differ  from    this   au- 
^  tiiority^  a 

Tvi>HOON  is  **a  violent  whirlwind  that  rushes  upward  from  the  earth,  whirling 
rds  of  dust ;  probably  so  called  because  it  was  held  to  be  the  work  of  Typhon 
[  or  Typho5,  a  giant  struck  with  lightning  by  Jupiter  and  buried  under  Mt.  .'Etna.'* 
I.   A  violent  tornado  or  hurricane  occurring  in  the  Chinese  seas, 
1.   Sometimes  the  simoon. 

Tornado — "A  violent  gust  of  wind,  or  a  tempest  distinguished  by  a  whirlings 

pcogressive  motion,   usually  accompanied  with  thunder,   lightning  and  torrents  of 

,  ram,  and  commonly  of  short  duration  and  small  breadth ;  a  hurricane.'* 

Cvcu>NE — **  A  rotatory  storm  or  whirlwind  of  extended  circuit," 

Hf  RRiCANE^ — ^**A  violent  storm  characterized  by  the  extreme  fury  of  the  wind 

^«id  its  sudden  changes;  in  the  East  and  West  Indies  oflen  accompanied  by  thun- 

and  lightning." 

StMooN — *'A  hot,  dry  wind,  that  blows  occasionally   in  Arabia,  Syria,  and 
'  ifce  neighboring  countries,  generated  by  the  extreme  heat  of  the  parched  deserts 
\  itiMly  plains.     Its  approach  is  indicated  by  a  redness  in  the  air.'^ 

Here  we  have  the  five  principal  varieties  of  storms,  a\t  the  first  glance  at 
l&e  de^nitions,  together  with  the  past  ideas  in  regard  to  them,  it  may  seem  ab- 
surd to  s<;me  to  say  that  they  are  all  one  and  the  same  thing,  yet  nevertheless  on 
gencrai  principles  one  and  the  same  thing  they  are— effects  from  one  cause  and 
ooly  rarj'mg  in  minor  details  as  affected  by  local  surroundings.  All  are  caused  by 
ifae  rush  of  air  toward  the  center  of  low  barometer,  or  by  the  ever  contending 
iorces,  heat  and  cold*  The  sun  shining  on  some  certain  spot  and  at  that  point 
creating  an  intense  heat,  and  this  spot  or  area  of  heat  from  the  motion  of  the 
I  earth  on  its  axis  ever  moving  toward  the  east  The  intense  heat  following  the 
[Iftw  of  physics  causes  the  heated  and  rarified  air  to  ascend  and  the  cooler  air  from 
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around  and  about  to  rush  in  to  fill  the  vacuum,  or  better,  to  prevent  a  vacuum, 
for  we  can  never  have  a  vacuum  in  open  nature,  as  in  order  to  secure  that  wc 
must  have  some  artificial  barrier  whereby  the  air  may  be  prevented  from  ei3teri]3| 
the  would-be  vacuum.  The  vulgar  phrase  '^just  before  she  does  she  doesn't," 
well  represents  nature  in  her  struggle  to  create  a  vacuum.  With  her,  to  atuia 
the  object  that  she  is  ever  striving  for  is  an  impossibility^  and  through  this  im] 
sibility  she  accomplishes  other  and  greater  physical  phenomena  that  keep  her 
fresh  and  impart  renewed  vigor  to  her  numerous  and  varied  subjects. 

The  ''  Typhoon"  is  the  center  of  the  area  of  low-barometer,  or  the  centeraf 
the  storm,  for  it  is  only  at  this  place  that  the  direction  of  the  wind  may  be  upward 
from  the  earth,  whirling  clouds  of  dust,  the  center  being  the  point  where  the 
**  whirling,"  if  any»  takes  place  as  well  as  the  **upward-motion»"  For  at  the  center 
is  where  the  winds  from  all  points  of  the  compass  on  all  sides  of  the  storm  must 
meet.  1  was  once  in  the  center  of  an  area  of  low^ -barometer  in  the  Gulf  of  Mex- 
ico. The  wind  was  from  every  quarter  and  had  this  whirling  motion  here  spoken 
of— the  upper  part  of  the  main-mast  of  the  ship  was  instantly,  in  the  twinkling  of 
an  eye — twisted  from  its  place,  where  it  had  been  so  firmly  held  by  the  strong 
shrouds. 

Could  we  have  an  ample  number  ol  stations  in  a  country  where  these  *' Ty- 
phoons** are  said  to  occur,  we  would  not  only  see  this  effect  at  its  very  cenier,bot 
at  a  great  distance,  from  all  sides,  see  a  rush  of  air  toward  the  spot  where  thig 
commotion  takes  place.  The  "'  Typhoon"  is  more  apt  to  represent  the  peculiir 
and  mtense  features  of  an  area  of  low-barometer  in  hot  or  equatorial  coyntries. 
Still  the  cause  and  principles  that  govern  it  are  not  different  from  the  **  Tornado" 
which  is  the  name  universally  given  to  severe  storms  that  are  liable  to  occur  every- 
where, and  in  the  United  States  occur  most  frequently  in  our  western  territory,  al- 
though not  confined  there,  as  such  storms  occasionally  v'isit  New  York  and  New 
England.  To  fully  understand  the  Tornado^  one  must  bear  in  mind  the  fact  that 
wind  under  the  pressure  of  a  hundred  miles  an  hour  or  more»  will  become  quite 
solidified  and  will  bear  along  with  it  objects  of  great  specific  gravity,  In  ihb  ic 
spect  it  much  resembles  water  in  great  and  forcible  commotion,  as  in  a  storm  or 
freshet.  We  well  know  that  stone  is  not  buoyant  in  water  when  the  water  is  in  iu 
normal  condition,  yet  when  great  storms  occur  along  our  Atlantic  coasts  large 
stones  of  three  and  four  tons  weight  are  borne  from  their  places  in  sea-walls  and 
transported  quite  a  distance.  When  that  dam  gave  away  in  Connecticut,  some 
few  years  ago,  stones  of  immense  weight  were  transported  upon  the  condensed 
floods  for  a  number  of  miles. 

W^hen  a  Tornado  takes  place,  the  air  rushing  along  a  narrow  way  and  being 
condensed  by  its  great  speed  becomes. as  it  were,a  thing  of  life  and  may  even,  and 
does  frequently  represent  an  immense  serpent  going  over  the  ground — dirt,  stones 
and  loose  materials  generally,  that  lie  alcjng  its  path  being  swept  along  with  the 
mighty  current,  ikit  we  are  told,  that  the  Tornado  has  a  whirling  proccssivc  and 
even  bounding  motion.     This  is  not  at  all  strange.     Unimpeded  air,  or  what  may 
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be  practically  termed  such  for  the  time^  becomes  solidified  in  proportion  to  its 
•peed— the  greater  the  speed  the  more  solidity.  Then  the  greater  the  iinhdiiy  the 
more  it  becomes  a  thing  of  life  and  acts  like  a  living  thing.  If  then  in  its  course 
with  any  stationary  object  it  is  more  or  less  twisted  and  turned  by  that 
itacl,  which  will  readily  account  for  those  gyratory  motions  that  belong  to  this 
ee  of  storm  and  are  so  often  characteristic  of  it. 

How  account  f  r  the  water  that  so  often  forms  a  part  of  it  ?  may  be  asked 
,by  some.  The  response  to  this  is»  thai  being  wet  or  dry  is  merely  accidental. 
Btit  I  will  pass  on  to  the  Cyclone,  and  take  up  this  point  again  further  on  when 
I  oome  to  speak  of  the  late  Tornado  (of  April  i8th)  in  Missouri. 

The  Cyclone  as  defined  by  Webster  as  being  *'a  rotatory  storm  or  whirlwind 
«r  extended  circuit**  is  nothing  more  nor  less  than  the  center  of  the  area  of  low- 
tterometer.  The  size  of  the  circle  makes  no  particular  difference — the  lower  the 
ctric  pressure  the  more  severt:  the  stoim  will  be^  and  as  the  winds  meet  at 
oommoD  and  moving  center,  from  equatorial  and  polar  regions  or  directions,  a 
TOUiy  or  circular  motion  will  be  imparted  to  the  winds  at  this  point,  and  their 
twirliag  or  twisting  power  will  be  in  projmriion  to  the  power  oi  Iouk 

The  Hurricane  seems  to  be  recognisied  as  something  peculiar  to  hot  countries. 
It  occurs  from  the  same  cause — concentrated  heat — and  the  greater  ihe  heat  the 
more  powerful  the  generateri  force.  That  it  should  be  accompanied  with  thunder 
and  lightning  is  not  at  all  remarkable;  indeed  it  would  be  more  remarkable  if  it 
veie  not  thus  accompanied. 

Wherever  there  is  heat  and  moisture  there  wiil  be  lightning  and  thunder.  I 
lightning  first  for  this  is  the  order  in  which  it  should  come,  the  reverse  order 
universal  practice  m  using  these  words  simply  for  euphony,  but  if  we  speak 
of  them  in  the  order  in  which  they  take  place,  the  lightning  must  take  the  prece- 
dence over  the  ihundir.  Wherever  there  is  sufficient  heat  and  moisture  to  furm 
nds,  lightning  will  be  sure  to  follow,  for  it  is  nothing  more  nor  less  than  a  sub- 
tUc  form  of  heat.  This  will  readily  account  for  the  fact  that  lightning  is  more  the 
lyct  of  warm  countries  than  of  temperate  ones^  and  that  we  in  temperate  cli- 
bave  it,  with  some  exceptions  only  in  the  warmer  months  of  the  year  and 
wlien  it  occurs  in  the  winter  it  is  only  when  we  have  a  remarkably  warm  spell  of 
ealhcr  for  the  season.  So  it  is  not  surprising  that  the  Hurricanes  of  the  East  and 
West  Indies  should  be  accompanied  with  thunder  and  lightning,  but  rather  it  would 
be  more  surprising  if  such  were  not  the  case. 

The  Simoon  is  simply  what  may  be  termed  a  dfy-shrmi.  It  occurs  in  dry 
countries  where  there  is  little  water  to  generate  clouds,  and  by  the  way,  rain  is 
purely  accrdenuL  On  all  satellite  bodies,  such  as  our  moon,  all  the  storms  that 
occur  there  must  be  after  the  order  of  Simoons.  If  large  bodies  of  water,  in  the 
ionn  of  lakes  and  streams,  together  with  extensive  woods,  could  be  interspersed 
tbrooghout  Arabia  and  Sahara  there  would  be  no  more  Simoons  there,  but  they 
would  have  just  such  storms  as  occur  in  countries  that  are  well  watered. 

It  is  &aid  that  the  approach  of  the  Simoon  is  indicated  by  a  redness  in  the  air. 


» 


It  is  very  natural  that  such  should  be  the  fact,  for  in  such  countries  there  is  al- 
ways an  abundance  of  loose  sand  to  be  taken  up  by  the  wind.  A  friend  lelh  me 
that  he  has  seen  these  clouds  of  fine  sand  three  hundred  miles  at  sea,  off  tKt 
coast  of  Africa  and  that  the  steamer  which  he  was  in,  was  fully  a  day  in  passing 
through  this  immense  mass  of  fine  dust  that  had  been  forced  by  the  winds  out  to 
sea. 

Always  when  such  storms  as  the  late  one  in  Missouri  occur,  far  more  com- 
ment is  made  over  the  mere  auxiliary  and  accidental  things  than  over  the  ger- 
mane cause  itself  **This  storm  took  up  trees  by  the  roots— another  demolished 
houses,  fences,  killed  animals  and  people^another  filled  the  air  with  debris — men 
and  horses  were  taken  up  in  the  air— it  rained  frogs  and  toads,  ashes,  dirt,  stones 
etc.,  etc. —The  tornado  moved  Uke  a  huge  serpent— a  blackened  mass — moved 
in  a  very  narrow  path,  destroyed  this  house  and  Just  grazed  or  bounded  over  that 
one.  The  tornado  of  such  a  date  moved  along  the  eaxlh, carrying  everything  with 
it.  One  of  another  date  took  things  heavenward  and  terrible  thunder  and  light 
ning  followed  in  its  course/* 

We  see  the  same  diversity  m  storms  at  sea  or  in  great  freshets,  and  yet  storms 
and  freshets  are  not  much  unlike  each  other.  The  same  cause  that  produced  them 
five  thousand  years  ago  produces  them  now^and  will  continue  to  produce  them  so 
long  as  our  physical  condition  shall  be  under  the  laws  which  governed  the  earth  at 
creation  and  that  govern  it  now. — Though  the  principles  are  the  same  and  uni- 
versal,the  details  may  and  will  vary  with  the  localities  and  surroundings.  And  so 
with  storms  in  general,  whether  on  sea  or  land,  and  whatever  lies  in  the  path  of 
the  storm  will  be  demolished,  unless  it  be  strong  enough  to  resist  it. 

Wind  moving  at  the  rate  of  a  hundred  miles  an  hour  will  have  an  immense 
force  and  will  not  permit  things,  whether  they  be  trees,  toads  or  stones,  to  lie 
around  loose.  If  in  the  way,  they  will  be  taken  up  on  the  wings  of  the  wind  and 
be  borne  along  until  the  force  of  the  wind  so  abates  as  to  be  unable  longer  to  carry 
them,  and  if  perchauce  it  be  near  the  center  of  the  area  of  low-barometer,  they 
may  be  carried  upward  with  the  ascending  waves  of  the  meeting  of  the  currents. 

In  this   country  hardly  a  summer  passes,    but  that  we  have  from   one   to 
three  or  four  severe  storms,   here  generally  called '*  Tornadoes/'     The  term  ofi 
name  matters  little. 

The  papers  on  the  19th  of  April,  1S80,  reported  a  severe  storm  of  this  kind 
the  day  previous  centering  mostly  in  the  south-western  part  of  Missouri,  but  quite 
extensive  throughout  the  stale  of  Missouri  and  parts  of  Kansas.  One  of  the  r^ 
ports  of  the  storm  states,  that  everywhere  along  the  track  of  the  tornado  was  evi- 
dence of  a  wave  of  water  flowing  in  the  rear  of  the  clouds,  and  that  these  waves 
or  currents  flow^ed  in  greatest  volume  up-hill,  as  though  there  was  something  very 
surprising  in  this  fact.  Water  will  naturally  run  down  hill,  but  if  there  be  suffi- 
ient  lorce  behind  it,  it  may  be  forced  up  to  the  top  of  the  highest  elevation  ihM 
the  earth  can  produce.  When  a  hill  lies  in  the  path  of  a  tremendous  wind-stonn, 
it  is  similar  to  a  rock  or  fixed  object  in  a  stream  w*here  there  is  an  immense  and  rapid 
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urrenL  The  water  will  play  about  the  obstacle  if  it  is  unable  to  carry  it  along  with 
ts  force.  And  so  with  a  hill  in  a  terrific  storm  of  wind  and  rain.  Clouds  as  well 
IS  other  things  will  be  swept  along  with  the  current  and  where  there  are  clouds 
here  will  be  moisture,  and  the  more  clouds  the  more  moisture,  for  clouds  are  noth- 
jBg  more  nor  less  than  suspended  moisture,  and  the  denser  they  become  by  the 
powerful  squeezing  process  of  the  winds,  the  more  apt  are  they  to  deposit  that 
moisture  and  that  moisture  itself  to  be  carried  along  as  a  river  in  the  air. 

Another  party  in  discussing  this  tornado  of  the  i8th  of  April,  repeals  the  old 
idea  about  the  cause  being  the  meeting  of  two  waves  of  air  at  different  tempera- 
tures. Notwithstanding  the  firm  belief  in  this  idea,  I  pronounce  it  as  ridiculous  as 
tiie  absurd  notion  that  the  moon  affects  and  causes  changes  in  the  weather  of  our 
^obc,  and  assert  that  a  more  false  scientific  idea  never  existed. — And  more,  I 
challenge  proof  in  support  of  either  this  idea  or  that  the  moon  has  the  least  pos- 
sible effect  upon  omr  weather  system.  What  gave  rise  to  this  idea  was  evidently 
die  condition  of  the  air  at  the  center  of  the  area  of  low-barometer.  Here  such 
cnncnts  must  necessarily  meet,  as  cold  and  warm  water  might  meet  in  a  valley 
whCTe  one  stream  came  from  some  boiling  spring  and  the  other  from  the  melting 
of  ice  and  snow  on  the  mountain  top,  but  the  meeting  of  these  warm  and  cold  cur- 
rents of  air  or  water  would  not  be  the  cause  of  any  destruction  that  they  might 
cause  on  their  passage  thither.  The  cause  of  the  destruction  would  rather  be 
owing  to  the  rapidity  with  which  they  rushed  to  meet  each  other  in  this  common 
center,  on  the  steepness  of  the  hill  whereby  the  force  of  gravity  is  accelerated, 
or  the  rapid  displacement  of  air  by  the  power  of  heal  at  the  center  of  the  area  of 
low-baromeier. 

Then  there  are  people  who  somehow  or  other  believe  that  **  electricity  *'  is 
and  must  some  way  be  the  cause  of  these  severe  storms,  and  indeed  they  go  so  far 
as  to  hold  that  some  are  electrical  and  that  others  are  not,  but  are  due  to  some 
other  cause — but  whaty  they  do  not  know.  Now  the  presence  of  electricity  in 
these  storms  is  purely  accidental.  The  hotter  it  is  the  more  heat  will  be  taken  up 
with  the  water  that  forms  the  clouds,  so  the  more  heat  taken  thus  up  into  the  air, 
the  more  electricity  will  there  be  in  the  air  to  generate  the  flash  and  light  we  call 
Hgktnin^  and  the  noise  we  call  thunder;  which  are,  as  I  will  repeat,  merely  auxil- 
iary 10  the  storm  and  not  even  essential  to  it,  much  less  being  the  cause  of  it. 

In  all  the  comments  in  the  papers  thus  far  I  have  not  seen  the  slightest  allu- 
ibn  to  the  real  and  simple  cause  of  this  storm  of  the  i8th  of  April,  and  the  only 
ause  of  all  storms  of  whatever  nature  and  local  peculiarities  and  wherever  they 
may  occur,  whether  at  the  equator  or  at  the  poles,  or  in  Asia,  Africa,  Europe  or 
America. 

.\ccording  to  the  daily  weather  map,  published  by  the  U.  S.  Signal  office  at 
Washington,  at  half-past  seven  on  the  morning  of  the  i8th  of  April,  1880,  the 
area  of  low  barometer  centered  at  about  Omaha,  Nebraska,  nearly  due  north  of 
the  place  where  the  storm  of  the  afternoon  of  the  i8th  is  noted  as  first  starting. 


Twenty*four  hours  later  the  center  of  the  storm  was  at  Lake  Michigan,  near 
Milwaukee,  Wiscons  n.  According  to  laws  heretofore  referred  to  in  these  arti- 
cles, the  area  of  low  barometer  starts  in  the  United  States  in  the  West,  at  leasi 
there  is  where  we  at  present  first  get  track  of  it  in  its  passage  across  our  continent, 
and  as  it  travels  east  trends  more  or  less  to  the  north.  This  area  of  low  barome- 
ter of  1 8th  of  April,  1880,  traveled  in  a  line  very  nearly  tast-rnHh-eatt.  The  fint 
starting  of  the  storm  on  the  afternoon  of  the  i8th  of  April,  is  reported  to  ha\T 
been  near  Fort  Smith,  on  the  Arkansas  river,  in  the  western  part  of  Arkansas, 
and  that  it  moved  in  a  northeasterly  direction.  The  next  place  of  imporunct 
where  it  struck  is  reported  to  have  been  Mar«>hfield,  Missouri,  while  the  storm, 
though  with  less  force,  also  raged  in  and  about  Kansas  City,  MissourL 

Now,  if  one  will  study  the  map,  he  or  she  wiJl  sec  that  the  course  of  the 
storm  was  from  the  places  and  localities  injured  by  the  storm  toward  the  path  of 
the  area  of  low  barometer.  Here  is  the  simple  and  universal  cause  of  allstorrosof 
this  nature — a  cause  and  effect  that  any  one  of  ordinary  intelligence  may  readiljr 
understand  if  he  will  only  heed  the  signs.  If  the  intelligent  will  not  heed  the 
signs,  why,  then  they  will  be  as  much  in  the  dark  as  the  ignorant,  and  if  any- 
thing more  so.  And  so  it  is  not  surprising  that  we  see  published  in  respectable 
papers  such  ideas  as  that  there  was  a  similarity  between  the  storm  in  Kansas  and 
one  in  the  Island  of  Sicily,  in  the  Mediterranean,  two  days  afterward,  and  dial 
therefore  both  were  of  meteoric  origin.  **The  Kansas  dust  was  composed  of 
brown  and  black  impalpable  matter,  and  so  abundant  that  on  the  next  day  traces 
of  the  deposits  could  be  seen  on  the  surface  of  the  ground,  and  on  a  north  porch 
sufficient  to  receive  the  imprints  of  a  cat's  feet  *****  The  near  coinci- 
dence of  dates  between  the  phenomenon  in  Sicily  and  here  (Kansas),  with  10 
apparent  similarity  in  the  physical  properties  of  the  dust,  might  suggest  a  comr 
mon  origin." 

In  the  first  place,  I  would  like  for  the  author  of  the  above  10  publish  to  the 
world  what  a  '* meteoric"  storm  is;  how  it  is  to  be  distinguished  from  other 
storms;  what  are  its  peculiarities;  what  its  general  nature,  and  whether  it  is  d^ 
pendent  upon  the  influence  of  the  properties  of  high  or  low  b.uometer,  or  quite 
independent  of  them.  In  the  next  place,  if  he  knew  any  thing  aljout  the  rapid* 
ity  of  storm  centres,  or  the  speed  at  which  the  areas  of  low  barometer^  which 
causes  the  storm,  travels,  he  would  have  seen  that  it  could  not  possibly  pas^ 
over  such  a  distance  in  two  days,  as  from  Kansas  to  Sicily,  and  more  than  dris, 
that  It  is  very  doubtful  about  an  area  of  low  barometer  which  passes  over  Kansas 
traveling  in  such  a  direction  as  to  pass  over  Sicily,  or  take  any  such  like  of  lat^ 
tudc  as  Sicily  in  its  course. 

The  area  of  low  barometer  travels  wnth  greater  or  less  speed,  probably  any* 
wherejfrom  three  hundred  and  fifty  miles  to  even  double  this  distance  a  day.  Th« 
force  or  rapidity  of  the  wind  toward  the  center  of  the  area  of  low  barometer  has 
nothing  directly  to  do  with  the  rapidity  of  the  area  of  low  barometer,  but  wi' 
its  intensity.     Relatively  to  the  storm  the  area  of  lim  is  stationary.     Then  as 
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direction  of  the  winds  in  such  storms  this  is  purely  accidental,  though  in 
Bienca  these  winds  are  mostly  toward  the  east,  I  s^y  iotuard  the  eaii  x^\h^T 
■n  /rifm  ihe  wtst^  for  the  reason  that  winds  are  pulled  and  not  pushed — the 
rcc  ih^t  creates  them  is  always  in  advance  and  not  behind.  These  storms, 
'C'Ugh  generally  toward  the  east  are  not  always  so;  it  depends  on  the  location 
*  ihe  area  of  low.  When  the  area  of  low  barometer  is  on  the  land^  the  storm 
most  always  follows  this  course,  for  it  is  natural  that  the  greater  force  of  the 
ind  must  be  in  the  track  of  low  as  it  advances  toward  the  east  from  the  west. 
jr  in  this  case  w*e  have  not  only  the  force  of  the  wind  in  proportion  to  the  in- 
of  this  area  of  low  barometer,  but  we  undoubtedly  have  added  to  this  the 
ive  force  of  low  as  it  advances  toward  the  east.  So  our  tornadoes  are 
\y  in  the  track  of  a  storm  toward  the  east— most,  but  not  always,  for  some 
ics,  more  csi)ecially  when  the  area  of  low  barometer  is  un  a  high  line  of  lati- 
thc  storm  lakes  place  or  begins  with  a  southeast  wind.  This  at  first  may 
contradictory  to  previous  statements,  and  so  also  may  the  statement  that, 
ciy  to  the  storm  the  area  of  low  is  stationary,  but  with  a  little  study  of  the 
iCAther  maps  in  connection  with  storms  it  will  be  seen  that  the  wind  is  ever 
langing  as  the  area  of  kni>  is  passing  over  the  country.  In  the  east  first  the 
ind  will  be  toward  the  west  and  to  the  south  or  north  of  due  west  as  the  area  of 
advancing  iow  is  on  a  low  or  high  line  of  latitude — then,  after  the  passing  of 
more  or  less  reversed,  or  toward  the  east.  1  o  understand  this  better,  let 
unc  take  a  sheet  of  paper  and  mark  its  four  sides^ — North,  East,  South  and 
\  >vcr  the  paper  sprinkle  some  iron  filings.     Then,  near  enough  to  attract 

t;  uuD^  slowly  draw  a  magnet  from  the  west  toward  the  east.  It  will  be  seen 
Ai  the  magnet  will  attract  the  particles  of  iron  as  it  advances,  and  from  all 
laners,  and  that  as  it  advances  it  will  take  up  particles  of  iron  with  it,  and  that 
Utively  to  the  iron  the  magnet  is  for  the  lime  being  stationary,  though  the  par- 
ies of  iron  will  follow  the  movements  of  the  magnet.  This,  so  far  as  iron  will 
irmit,  is  a  fair  illustrition  of  the  attraction  or  pulling  power  of  low  over  air, 
ough  iron  being  a  far  more  inert  substance  than  air,  is  not  so  readily  or  ex- 
n^iircly  affected  by  the  magnet  as  the  air  is  by  the  attractive  force  of  low, 

*rhcn,  as  to  the  direction  of  the  wind  in  a  tornado,  instead  of  being  toward 
le  northeast,  or  toward  the  nonhwest,  it  may  in  some  localities  be  from  the 
>cthwest^  as  in  Washington,  July  4,  1874,  and  yet  in  the  track  of  Ipw,  A  south 
l!*t  wind  had  been  blowing  all  day — or  in  other  words  toward  the  northeast, 
iddcnly  the  wind  changed  to  the  northwest  and  blew  a  terrific  storm  that  up- 
Olcd  trees  and  unroofed  houses  in  this  locality, 

PI   the  early   part  of  November,    1877,   we  had  a  similar  storm  on  Long 
Sound,  when  the  steamer  Massachusetts,  being  caught  by  it  on  a  lee 
oune  near  being  a  total  wreck.     In  these  instances  the  cause  was  the  same 
1!  the  late  tornado  in  Kansas  and  Missouri,  only  the  area  of  low  barom- 
n  another  locality,  and,  therefore,  the  wind  that  caused  it  must  be  from  a 
fcreni  quarter.     It  was  in  the  track  of  the  area  of  low  barometer. 


I 
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A  A  ATS  AS  CITY  HEVIkW  OF  SCIENCE, 

After  all  this  comment  on  what  a  tornado  is,  the  question  arises,  is  there  na 
preventive?  There  would  seem  not,  at  least  at  this  present  state  and  power  of 
understanding.  We  may,  however,  ameliorate  the  force  and  concrcniration  of 
the  storm  by  the  abundant  planting  of  trees,  which  will  have  a  tendency  to  breik 
the  force  of  the  storm. 

In  conclusion,  I  would  remarkj  or  perhaps  better,  repeat,  that  the  area  of 
low  barometer  is  the  center  and  generating  influence  of  the  storm— the  center 
toward  which  the  winds  from  all  ijuarters  will  blow,  and  the  force  of  these  winds 
will  be  in  proportion  to  the  intensity  or  lowness  of  pressure  at  this  center  of  l(m. 
This  area  of  low  barometer  is  ever  on  the  move  toward  the  east  or  toward  the 
advancing  sun,  and  its  motion,  at  least  so  far  as  we  know  on  land,  is  never  re- 
versed, although  there  is  some  probability  of  its  changing  its  course  on  the  ocean 
after  passing  off  the  land,  as  discussed  in  former  papers.  But  its  course  on  the 
sea,  at  least  after  passing  olf  our  coasts,  is  at  present  unknown  to  us.  We  onl? 
know  that  the  wind  is  always  toward  loWy  and  that  in  passing  off  the  coast,  more 
frequently  than  otherwise,  the  wind  after  just  having  been  from  the  southwest, 
comes  out  from  the  northwest. 

In  order  to  fully  explain  this,  we  must  have  some  stations  out  on  the  ocean; 
either  stationary,  as  a  light-ship,  or  movable,  as  a  steam  vessel  might  be.  When 
this  can  be  accomplished,  we  can  study  the  direction  of  law  after  passing  off  the 
coast;  until  then  ive  can  not  be  certain  as  to  its  location  beyond  what  inference 
we  may  draw  as  to  the  direction  of  the  wind.  We  do  know  that  the  wind  is  al- 
ways toward  Aw,  and  furthermore,  that  tornadoes,  hurricanes,  or  by  whatever 
name  we  may  call  a  storm, it  always  will  be  in  the  wake  or  track  toward  this  cen- 
ter or  area  of  low  biro  meter,  wherever  it  may  be,  and  that  a  tornado  is  always  in 
order  after  the  passing  of  Imv.  Fortunately  for  us,  the  conditions  of  nature  are 
not  always  favorable  to  it ;  if  they  were,  we  should  have  them  at  least  once  a  week, 
and  sometimes  ofteoer. 

What  becomes  us  now  is  to  carefully  study  out  the  course  of  Imv  every  time 
it  passes  over  the  country,  note  the  conditions  when  a  tornado  occurs  and  wheo 
not.  By  careful  noting  of  data^  by  and  by  we  may  be  able  at  least  to  say  when 
one  will  occur  and  when  not,  and  as  we  advance  in  knowledge,  we  may^  by  the 
judicious  planting  of  trees,  or  by  other  means  not  now  plain  to  us,  in  a  measure 
prevent  their  occurrence,  or  at  least  diminish  their  severity  or  intensity. 


AURORA  BOREALIS. 

PROF,    E.     R.    PAIGE, 


The  cause  of  this  singular  phenomena  has  been  a  prolific  subject  of  both  sci* 
cntific  and  unscientific  discussion  for  many  years. 

To  the  mind  educated  in  cause  and  effect  the  canopy  of  night,   lighted  up  by 
be  dancing  specter,  presents  a  most  alluring  sight:  while  the  unenlightened  are 


with  dark  forebodings  of  a  visitation  of  God's  wrath, 
|c  grand  workings  of  the  imniediate  laws  of  nature. 

The  heavens  iUurninated  with  red  light  is  to  the  superstitious  a  sure  harbinger 
f  impending  wars  :  while  the  careful  observer  looks  with  delight  upon  the  scene, 
lid  is  impressed  only  with  the  sublimity  of  nature^  poor  unreasoning  man  is  tor- 
ifed  with  fears  of  coming  evil. 

In  the  slow  development  of  scieniific  knowledge,  many  and  varied  have 
pen  the  theories  put  forth  as  to  the  origin  of  the  Northern  Lights,  as  we  in  this 
jemijiphere  call  them.  It  is  the  reflection  of  sunlight  by  the  ice  at  the  pole,  says 
|ie»  while  another  contends  that  it  is  produced  by  great  and  internal  fires  whose 
^imoey  occupies  the  space  devoted  by  Dr.  Kane  to  an  open  polar  sea ;  but  the 
lore  patient  observers  have  pronounced  it  electric  light  It  is  my  present  pur- 
pse  to  look  out  through  the  light  of  a  few  known  facts  in  search  of  the  origin  of 
kis  great  wonder.  Not  that  any  direct  good  will  foUuw  a  s^jccessful  intjuiry  in 
lie  matter  of  utilizing  the  light  for  street  purposes  or  for  private  illumination, 
|it  if  we  can  find  the  cause  to  be  natural,  and  not  supernatural,  then  one  more 
Id  superstition  that  has  hiuuted  the  memory  and  made  life  unhappy  is  gone^ — one 
lore  bugbear  of  tormenting  fear  is  consigned  to  the  shades  of  past  ignorance. 
^nrton  discovered  the  law  that  controls  the  universe,  and  every  child  should  be 
|Qght  this  law,  for  without  it  we  can  comprehend  nothing  in  nature.  How  life 
I  produced,  how  worlds,  how  suns,   and  planets  formed  and  held  in  their  orbits, 

Kmn  only  through  this  law. 
'Each  atom  has  an  attraction  for  each  other  atom  in  the  universe,  and  the 
tion  is  proportionate  to  their  size,  and  is  lessened  as  the  square  of  the  dis- 
fcncc  which  separates  them  increases.'*  Late  developments  in  scientific  research 
Ud  to  the  conclusion  that  all  the  varied  original  elements  in  nature,  so-called,  are 
bolvable  back  lo  one,  and  that  one  to  energy.  Also  that  light,  heat,  electricity 
*  sound  are  only  different  phases  o(  motion. 

cat  is  the  arrest  of  motion,  and  all  the  warmth  we  get  from  the  sun  is  pro- 
by  the  stoppage  of  the  heat  waves  sent  out  by  its  throbbing  power.   Chera- 
hcal  is  created  by  the  clash  of  little  worlds  of  gas  beating  together,  and  no 
iccption  is  known  to  the  rule»   that  heat  is  the  arrest  of  motion. 

All  the  heat  and  all  the  energy  we  get  on  the  earth  come  from  the  sun.  The 
lincJouds  are  lifted  from  the  ocean  ;  the  winds  sweep  over  the  mountains  and 
pt»s5  tlie  moors,  the  blood  of  life,  the  sap  of  vegetation,  all  propelled  by  the  pow- 
r  of  the  sun.  The  visible  power  expended  on  our  little  i^Iobe  passes  all  efforts  of 
CimpErehension,  but  it  is  naught  compared  with  the  latent  hidden  energy.  The 
ccomposition  of  one  drop  of  water  produces  a  power  equal  to  the  most  terrific 
bunder  storm  ever  witnessed,  while  the  decomposition  of  one  grain  of  water 
jroduces  a  force  equal  to  the  discharge  of  800,000  Ley  den  jars.  All  this  but 
lladoMS  the  vast  amount  of  energy  that  comei  to  u-j  from  the  sun.  Our  earth  is 
speck  in  space,  and  not  a  two  thousand  millionth  part  of  the  energy  thrown 
the  sun  strikes  us,  but  is  expended  out  in  dark,  empty  space.     This  in- 
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Volves  a  vast  waste  by  the  sun,  and  experiment  shows  that  the  sun  would  be  tx 
hausted  and  cooled  down  in  5,000  years  if  not  replenished  from  some  source. 
The  earth  is  passing  around  the  sun  once  a  year  over  a  path  555,000,000  miles 
rlong,  traveling  at  the  rate  of  68,000  miles  an  hour.  The  speed  of  our  flight  is 
eighty  times  more  rapid  than  the  swiftest  flying  cannon  ball.  If  the  globe  should 
strike  a  dead  wall  passing  at  this  great  speed,  the  concussion ,  we  are  told,  woqM 
burn  it  instantly,  creating  a  heat  of  which  we  have  no  comprehension  ;  and  ycl 
the  heat  produced  by  such  a  catastrophe  would  not  be  sufficient  to  last  the  sut3'$ 
waste  for  a  period  of  thirty  days. 

We  are  taught,  however,  that  if  the  earth  should  let  go  its  place  in  space 
and  be  attracted  into  the  sun,  that  body,  being  325.000  limes  more  than  the 
earth,  and,  therefore,  possessing  525,000  times  more  power  of  attraction,  ils 
immense  pull  wotild  draw  us  in  with  such  a  velocity  that  the  kinetic  force  gath- 
ered in  the  passagt?  would  produce  an  impact  in  striking  that  would  give  off  heat 
sufficient  to  last  the  sun's  waste  for  a  period  of  ninety-one  years. 

In  any  hour  of  a  clear  night  that  we  watch  we  shall  see  at  least  six  or  eight 
stars  faiK  These  stars  are  simply  small  pieces  of  iron  gathered  and  formed  in 
space  that  have  fallen  into  our  atmosphere  in  our  flight  around  the  sun  ;  that  is, 
have  been  attracted  into  the  orbit  of  the  world  and  picked  up.  Coming  into  our  at- 
mosphere when  it  is  passing  with  such  velocity  creates  a  friction — a  concussion— 
an  arrest  of  motion,  that  immediately  burns  the  iron.  We  see  the  explosion  and 
call  it  a  faUing  star.  If  an  unaided  eye  can  see  six  fall  in  one  hour  of  the  night, 
then  what  a  vast  shower  must  be  constantly  attracted  by  the  whole  eartli*  If  the 
little  earth  with  its  slight  power  of  attraction  brings  in  s^jch  a  constant  shower  of 
cosmic  matter,  how  much  more  would  be  attracted  by  the  sun,  possessing  325,- 
000  tmies  more  power  of  attraction  tiian  the  earth.  Such  is  the  case,  we  are 
told,  and  our  grand  constant  shower  of  cosmic  matter  is  constantly  falling  toto 
that  body,  forming  a  vast  corona  extending  out  from  the  sun  800,000  miles,  bf 
the  clashing  and  impinging  of  particles  aad  resultant  burning.  Thus,  by  virtue 
of  the  bw  of  attraction,  one  constant  stream  of  matter,  which  is  energy,  is 
pouring  into  the  sun  to  replenish  its  waste.  This  matter  must  be  formed  in  space, 
and  is  simply  an  aggregation  of  energy,  or  fire-mist,  that  pervades  the  atrooi- 
phere. 

The  cosmic  matter  that  falls  on  the  earth,  that  is  meteoric  matter,  is  about 
85  per  cent,  iron,  and  is  merely  an  aggregation  of  iron-dust,  which  is  itself  an 
aggregation  of  invisible  fire-mist.  Great  clouds  of  this  fine  iron-dust  gather  in  the 
heavens,  and  are  occasionally  attracted  into  our  orbit.  On  striking  our  atmos- 
phere, flying  with  such  great  speed,  the  concussion,  the  arrest  of  motion,  in- 
stantly  burns  the  iron-dust  and  produces  light  colored  according  to  the  surround^ 
ing  conditions  that  produce  the  refraction.  This  theory  is  not  without  its  objec- 
tions, and  the  chief  one  is  perhaps  the  fact  of  these  lights  occurring  toward  the 
poles.  This  objection,  1  think,  can  be  met,  however,  in  the  conditions  that  produce 
refractions  of  light,  bui  our  article  affords  no  space  to  enter  upon  that  field- 
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Tbc  facts  I  have  alluded  to  as  a  basis  for  reasoning  are,  of  course,  not  my 
wn,  and  I  shall  not  be  deemed  immodest,  I  hope,  in  saying  that  they  are  all 
pdl  established  and  may  be  accepted  as  true  grounds  of  reasoning. 

This  being  so,  it  does  seem  that  the  wonderful  aurora  borealis  may  be  fully  ac- 
oomted  for  in  the  burning  of  iron-dust  that  gathers  into  great  clouds,  and  floats 
ittoour  flying  atmosphere  to  be  burned  by  the  concussion. — Inter-Ocean, 
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THE  MANNER  OF  WORKING  THE  ELECTRIC  TIME  BALL. 

PROF.  C.  W.  PRITCHETT. 

Dr,  Case : — In  an  editorial  note  in  the  last  number  of  the  Kansas  City 
RiviEw,  attention  is  again  called  to  an  electric  time  ball  for  the  Union  Depot, 
Kansas  City. 

Since  June  3,  we  have  transmitted  to  the  Union  Depot,  by  the  Western 
Uuoo  telegraph,  a  daily  time  signal,  at  4  P.  M.  The  manner  of  sending  it  is  as 
fcflows :  At  about  five  minutes  before  four  o'clock  we  call  Union  Depot  and 
idvise  the  operator  of  the  nearness  of  the  signal.  This  is  also  a  monition  to  all 
Jthcr  operators  to  keep  off  till  the  signals  are  sent  and  acknowledged ;  and  by 
(pecial  instructions  from  the  Superintendent,  they  are  under  obligation  to  heed 
his  monition.  At  the  proper  moment,  one  of  the  brake-circuit  clocks  of  the 
)bservatory  is  instantaneously  switched  into  the  line  through  a  relay,  and  begins 
0  record  each  of  its  seconds,  on  every  sounder  between  Mexico  and  Kansas 

:ity. 

The  first  second  marks  3  h.,  59  m.,  Kansas  City  mean  time. 

The  sixtieth  second  marks  4  h.,  Kansas  City  mean  time. 

The  1 20th  second  marks  4  h.,  i  m.,  Kansas  City  mean  time. 

The  sixtieth  second  is  specially  distinguished  from  all  others  by  an  extra 
reak,  interpolated  by  hand  before  it  and  also  by  a  like  extra  break  immediately 
tcr  it.  There  are  thus  three  chances  for  the  operator  to  get  the  exact  sec- 
id,  if  any  interruption  occurs.  I  am  glad  to  say  that,  generally,  the  signals 
e  allowed  to  pass  uninterrupted.  Sometimes,  however,  they  are  marred  by 
►crators  either  through  forgetfulness  of  instructions,  or  through  ignorance 
them.  I  am  reluctant  to  believe  that  they  are  sometimes  interrupted  through 
schief.  On  several  occasions  keys  have  been  left  open,  or  the  line  has  been 
wn  or  grounded,  and  hence  the  signals  have  failed. 

A  word  as  to  the  accuracy  of  these  signals.  In  sending  them  the  difference 
time  between  the  Meridian  Pier,  of  Morrison  Observatory,  and  the  Union 
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Depot,  has  been  assumed  to  be  7  m.  5s.  This  difference  is  probably  correct  t» 
within  one  or  two  seconds.  It  has  been  deduced  from  actual  measures,  in  wkicb 
the  effect  of  convergency  of  meridians,  and  the  spheroidal  figure  of  the  earth 
been  duly  computed.  It  is  desirable,  as  early  as  possible,  to  determine  the  exact 
difference  of  time,  to  within  a  small  fraction  of  a  second,  by  time  determittir 
tions  made  on  the  ground  and  by  exchange  of  clock  signals  by  tdegntph. 

The  signals  themselves  are  always  correct  to  the  nearest  half-second  of  tht 
clock.  The  error  of  the  standard  clock  is  daily  ascertained  by  standard  stin. 
Fractions  of  a  second  cannot  be  sent  out  by  the  clock  itself,  unless  a  Hack-clod 
be  used,  and  set  to  the  fraction  of  each  transmission. 

Now,  a  word  as  to  the  proposed  time-ball.  It  might  be  a  public  convenieaoe^ 
and  at  little  expense ;  and  by  a  little  adjustment  and  punctuality  it  could  be  made 
a  visible  indicator  of  correct  time  for  thousands.  It  is  entirely  practicable  to 
drop  it  from  the  Observatory;  but  in  view  of  liability  to  interruption  it  would  be 
safer  for  the  operator  at  the  Union  Depot  to  do  so  by  touching  a  spring  at  the 
first  extra-break  of  the  four  o'clock  signal.  A  light  elastic  hollow  ball,  seveial 
feet  in  diameter,  and  having  the  figure  4  conspicuously  painted  round  tlifr 
the  margin  of  a  great  circle,  could  be  easily  run  up  a  staff  by  a  cord  a  few  minutes 
before  the  time,  and  could  be  made  to  descend  instantaneously  at  four  o'clock,  bjr 
the  simple  touch  of  a  spring.  I  simply  suggest  this.  We  send  the  signals  and 
leave  it  to  others  to  make  them  as  useful  as  possible. 

Very  truly  yours, 

C.  W.  Pkitchitt. 
Morrison  Observatory,  July  15,  1880. 

Note.—  The  time-ball  at  New  York  is  dropped  by  the  first  break  of  the  Washington  clock.  To  prerent 
interruption  from  operators,  the  operator  at  New  York  presses  against  the  armature  of  his  relay,  until  a  Cev 
seconds  before  the  signal. 


THE  ELECTRIC  RAILWAY. 

Now  that  the  possibility  of  an  electric  railway  has  been  fairly  put  before  the 
public  by  Dr.  Siemens,  we  may  expect  to  hear  more  about  it  before  many  years. 

The  commercial  advantages  of  the  system  must,  of  course,  determine  whether 
the  Electric  Railway  will  be  extensively  used  or  not.  The  question  is  not  entirely 
one  of  economy  of  fuel ;  safety  and  convenience  are  elements  which  greatly  affect 
the  commercial  profitableness  of  any  undertaking,  and  these  must  be  taken  into 
consideration  in  making  an  estimate. 

As  yet,  the  new  means  of  locomotion  has  only  been  experimented  upon  on  a 
comparatively  small  scale,  but  the  results  have  been  quite  sufficient  to  justify  a 
favorable  conclusion  being  drawn. 

The  idea  of  an  electric  railway  is  by  no  means  new ;  little  model  engines, 
which  ran  backward  and  forward  on  a  pair  of  rails,  or  round  and  round  in  a 
circle,  were  often  to  be  seen  in  the  windows  of  the  shops  of  scientific  instrument 
makers  in  the  early  days  of  electrical  science,  and  the  suggestion  to  apply  the 


what  early  date  in  the  records  of  the  Patent  Office  to  find  ihe  first  patent 
an  clectricaj  railway.      So  long  as  the  raotive  power  was  dependent  upon  gal- 
lic batteries  but  little  success;  could  be  obtained,  but  the  introduction  of  dynamo 
jftchines  altered  the  questioiS  enlirdy  and  brought  the  idea  within  the  range  of 
paomical  possibility. 

For  underground  railways  tlie  system  is  specially  suitable,  and  those  who 
ivel  on  the  Metropolitan  railway  during  the  dog  days  must  often  devoutly  hope 
pt  some  change  in  this  direction  will  be  made  at  no  distant  date.  Already  it  is 
^Otcmplated  to  work  the  traffic  through  the  new  St.  Gothard  tunnel  by  electric- 
ff  and  plans  and  designs  for  the  purpose  have  been  in  hand. 
I  Railways  worked  by  electricity  will,  however,  have  to  compete  with  a  for- 
iidable  rival  in  the  shape  of  railways  worked  by  compressed  air  locomotives- 
liut  latter  means  of  producing  locomotion  appears  to  have  waked  up  again  and 
Likely  to  *;ave  considerable  employment. 

For  very  short  distances,  where  the  traffic  is  heavy  and  irregular,  as  far  in- 
mce,  on  the  small  branch  lines  used  so  frequently  in  mining  districts,  the  elec- 
ical  railway  could  be  used  with  great  advantage,  especially  if  natural  sources  of 
were  available. — Telegraphk  Journal, 
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BY    DR.    L    L>.    HEATH,    WYANDOTT,    KANSAS. 

(Concluded.) 

c  mosquitoes  are  excessively  numerous  and  annoying.  Sleep  is  absolutely 
ible  without  netting.  Each  Indian  and  traveler  carries  with  him  a  toldeta 
small  cotton  tent,  three  feet  high,  three  feet  wide  and  seven  feet  long  which 
sets  up  by  means  of  small  sticks.  The  Indians  brought  to  us  gums,  resins^ 
c  woods^  medicines,  barks  and  herbs  and  textile  plants, 

Trinidad,  a  place  of  5,000  in  a  beautiful  grove  of  tamarind  trees,  is  the  cap- 
il  of  the  Department  of  the  Beni,  and  a  place  of  considerable  trade  and  busi- 
It  is  on  the  margm  of  the  immense  grassy  pampas  of  Sfjuth  America 
graxe  countless  herds  of  fat  cattle.     Imports  consist  of  every  class  of  man- 
ured American  and  English  goods.     All  goods  into  Peru  and  Bolivia  by  way 
the  Amazon  enter  duty  free.     Exports  are  hides,  coffee,  chocolate,  beans^ 
CO  and, from  down  the  Yacuma  river, rubber  and  Peruvian  bark.  Rice,  corn. 
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sweet  potatoes,  sugar,  rum  and  all  tropical  fruits  are  produced  in  abundance. 
Fresh  beef  retailed  in  the  market  at  2]4  cents  per  pound.  During  the  month  of 
May,  we  found  the  temperature  to  range  from  6i  to  86°.  The  cathedral  here  is  said 
to  be  1 80  years  o]d.  One  of  the  bells  had  cast  in  it  the  date  1729,  During  our  stif 
in  Trinidad  the  feast  of  the  Holy  Trinity  was  celebrated — the  patron  saint  of  the 
city.  Three  days  and  three  nights  Indians,  dressed  in  magnificent  feather  roba 
of  brilliant  colors,  danced  in  front  of  the  cathedral  Their  heads  were  covered 
with  a  cap  supporting  long  feathers  of  the  macaw,  feathers  three  feet  long  which 
were  arranged  to  represent  the  rays  of  the  sun,  the  object  of  their  former  woe- 
ship*  A  few  made  music  from  drums  and  from  thigh  bones  of  large  birds  pierced 
with  holes  for  flutes.  Other  Indians  were'  armed  with  knives,  tomahawks  and 
war  chtbs.  The  Indians  kept  step  to  the  music,  brandishing  their  weapons  and 
slowly  advancing  to  the  open  door  of  the  sacred  building  from  whence  they  would 
suddenly  and  quickly  retreat  to  the  plaza  and  then  again  slowly  advance.  On  the 
third  day  hundreds  of  men  and  women  dressed  in  long  white  robes  marched  in 
procession  from  the  church  bearing  the  life-size  images  of  the  virgin  and  saints. 
As  soon  as  the  image  of  the  virgin  appeared  outside,  those  representing  the  an- 
cient religious  rites  fled  In  fear  and  dismay. 

The  birds  here  are  very  plenty  and  extremely  beautiful  Fifty  were  shot  and 
their  skins  preserved.  Little  groves  of  the  fan  palm  are  a  pretty  feature  of  the 
pampas.  In  places  are  numerous  ant-hills  four  to  six  feet  high.  There  is  little 
industry  ;  the  ruling  classes  are  Spaniards,  gentlemen,  and  must  not  work.  The 
Indians  perform  the  labor  and  receive  $j  to  $4  per  month. 

Here  ihe  Professor  bought  and  paid  for  two  barges  of  three  and  lour  tons 
each,  equipped  and  provisioned  them  for  three  months.  The  provisions  were 
I  charque,  a  kiud  of  dried  beef,  farina  de  yuca  (our  tapioca),  rice,  sugar,  coffee, 
chocolate,  sugar,  motasses,  yuca  and  plantains.  He  hired  a  crew  of  eleven 
Canichana  Indians  and  another  crew  of  nine  Machupos.  For  the  protection  of 
all  he  engaged  ten  Bolivian  soldiers,   paying  their  salaries.     He  disbursed  $1,200. 

On  the  I  St  of  June  we  set  out  and  once  more  voyaged  down  the  Mamore 
rivet — our  general  course  due  north.  We  passed  by  pampa  and  forest,  by  cattle 
and  sugar  estates,  by  plantain,  orange  and  chocolate  orchards  and  groves  of 
tamarind  trees. 

We  stopped  a  day  each  at  San  Pedro,  Santa  Ana  and  Exaltacion,  where  tKe 
Professor  made  observations  for  the  determination  of  altitude,  latitude  and  longi- 
tude, as  was  also  his  practice  at  every  important  point.  We  hunted  the  ostrich 
[and  tiger,  wild  turkeys  and  water  birds  and  made  collections  of  everything  inter- 
jesting  to  science.  Wild  turkej^  and  fish  are  in  great  abundance.  We  were  en- 
joying a  delightful  climate,  floating  or  paddling  down  this  great  river,  one  and 
two  miles  w^ide  and  at  this  season  of  the  year  of  unknown  depth,  Ever)'thing 
was  new,  strange  and  interesting.  There  were  more  than  fifty  varieties  of  palms, 
more  than  fifty  of  beautiful  cabinet  woods.  What  destiny  would  steam  and  mod- 
ern civilization  work  out  for  this  country  ?  What  new  resources  might  not  science 
discover  ? 


FE^SOl 


Why  may  not  benevolent  societies  be  organized  in  every  Christian   nation  of 

world  for  fhe  purpose  of  transporting  the  starving  millions  of  Persia,    India 

China  to  the  fertile  plains  and  Italian  skies  of  the  great  Madiera  plateau  of 

Dth  America  ?  a  country  that  could  never  be  wanting  in  beef,  rice,   plantains^ 

I  and  fish. 

After  fourteen  days  of  paddling  we  reached  the  rapids  of  Guajaramerim  in 
^Brazil*  only  eight  leagues  distant  from  those  unexplored  lands,  the  object  of  our 
'  long  and  expensive  journey.  Here  the  soldiers  mutinied,  and,  with  charged  mus- 
kets leveled  at  the  Professor's  breast,  deserted  us,  taking  away  with  them  one-half 
our  outfit.  Slowly  we  made  our  way  back  up  stream  to  Santa  Ana  and  there 
changed  to  ox  carts  and  saddle  horses  for  a  journey  of  200  miles  west  through  the 
cattle  estates  of  the  pampas.  The  country  is  nearly  level  and  its  general  appear* 
ance  much  like  of  the  prairies  of  lllinuis  previous  to  their  settlement.  Our  route 
was  not  distant  from  the  timbered  line  of  the  river  Yacuma.  Other  pieces  of  tim- 
ber were  seen  and  clusters  of  the  graceful  fan  palm.  It  is  a  beautiful,  quiet,  pas- 
torml  country.  Each  of  the  cans  were  drawn  by  two  pairs  of  uxen  yoked  to- 
gether after  the  Spanish  method  by  straight  sticks  fastened  with  thongs  back  of 
Ibe  horns.  The  carts  were  entirely  of  wood,  well  made,  without  one  particle  of 
iron  in  their  construction.  Upon  the  carts  were  placed  boxes  of  rawhide  for  the 
reception  of  the  baggage  so  that  while  crossing  the  many  streams  that  drain  the 
pimpiasy   the  Indians,   oxen  and  carts  were  all  swimming  at  the  same  time. 

At  the  time  of  our  visit  cattle  were  reckoned  scarce  and  high-priced.  A  few 
years  previous  they  existed  in  such  vast  numbers  that  the  government  at  La  Paz 
told  permits  for  their  slaughter  at  $1  per  head  of  those  not  branded.  Millions  of 
ciitie  were  killed  for  their  hides  and  tallow.  In  1S77  ^  catde  estate,  land  and  all, 
was  valued  at  eight  pesos  ($6.40)  per  head  for  all  those  over  one  year  of  age. 
Tiger?  are  greatly  feared  and  are  destructive  to  young  stock.  Each  estate  keeps 
twelve  to  fifteen  j>owerful  dogs  to  watch  and  fight  the  tiger  whose  skin  will  cover 
m  much  ground  as  that  of  a  cow. 

In  the  latter  part  of  July  we  arrived  once  more  in  sight  of  the  mountains  at 
Los  Reyes*     At  this  point  is  he  who  addressed  you  two  years  ago  on    **  Peruvian 
I  Antiquities'' — ^Dr.  Edwin  R,  Heath.     He  arrived  in  Los  Reyes  last  September 
by  way  of  the  rivers  Amazon,   Madeira  and  Mamorci.     He  is  engaged  in  studies 
tml  ntaking  collections  in  the  interests  of  science  and  getting   ready   an  expedi- 
I  tiofi  to^  work  out  the  unfinished  task  of  Prof.  Orton — an  undertaking  full  of  diffi* 
I  dlty  and  danger — but  for  the  accomplishment  of  which  he  possesses  the  experi- 
ence of  those  who   have  gone  before  him,   a  long  and  intimate  acquaintance  with 
tbe  Spanish  character,  language  and  of  their  country,  and  an  indomitable  ener- 
I  gy;  and  if  he  fails  in  the  task  before  him  it  will  only  be  from  want  of  sufficient 
I  Amds. 

But  to  return  to  the  expedition  of  1877.  Arrived  at  the  foot  of  the  moun- 
I  tmn%  the  next  two  stages  must  be  made  on  foot — iSo  miles.  Engaged  sixteen  In- 
idsans  for  the  baggage,  each  one  carrying  sixty  pounds  besides  his  own  food  and 
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blankets,  and  traveling  six  to  eight  leagues  per  day.  The  Professor  bought  a 
die  mule  which  on  the  third  day,  white  being  led  around  a  dangerous  plai 
slipped  and  rolled  down  out  of  sight,  dead.  Out  of  170  head  of  fat  cattle  that 
started  for  Apolobamba  over  the  same  road  at  the  same  lime  with  ourselves  130 
were  lost  by  accidents  on  the  way. 

Both  ascending  and  descending  this  eastern  cordillera  we  saw  the  CascariUt 
and  Peruvian  bark  tree  newly  stripped.  One  species  with  leaf  as  broad  as  the  hand 
is  found  up  to  5,000  and  6,000  feet,  and  another  having  leaf  the  size  of  an  apple 
leaf  gTOws  only  at  greater  elevations.  The  gathering  of  the  bark  is  a  destructive 
one,  and  the  tree  has  almost  entirely  disappeared  from  lines  of  travel.  We  met 
many  Indians  loaded  with  bark.  The  Indians  constantly  use  coca  leaves  wiih 
which  in  the  act  of  chewing  they  mix  ashes  of  a  palm  nut.  They  claim  that  it  at 
lays  hunger  and  fatigue.  Professor  Orton,  sick  and  almost  utterly  exhausted^ 
drank  hot  infusions  of  coca  two  or  three  times  daily  and  declared  for  it  marvel- 
ous power  to  restore  his  strength.  The  mountain  scenery  over  this  route  is  mag. 
uificent,  and  is  called  the  Switzerland  of  America.  Mountains  6,000,  8,000 and 
10,000  feet  in  height  with  intervening  valleys  all  densely  wooded,  and  rich  with 
the  deep  green  of  the  tropical  forest.  Of  one  view  the  following  was  written  on 
the  spot :  Not  far  from  Mamaciina  we  have  our  first  clear  unobstructed  view 
in  the  west  of  the  central  cordillera  stretching  away  from  north  to  south  as  far  is 
the  eye  can  reach.  In  the  foreground  and  all  about  are  mountains  7,000  to  10,- 
000  feet  in  height,  but  high  up  above  for  a  magnificent  background  stands  this 
dark  barrier  with  its  white  crest  of  snow  and  ice  reaching  iS,ooo  to  20,000  feet 
up  in  the  sky.  No  mortal  ever  saw  a  grander  sight.  Professor  Orton  declared 
it  the  most  splendid  view  he  had  ever  seen.  We  could  stand  here  all  day,  but 
the  silent  Indians  were  moving  on. 

Apolobamba,  3500  inhabitants,  in  valley  of  same  name.  Coffee,  corn, 
yuca^  potato,  plantain,  oranges,  pineapple  and  sugar  cane.  Sixteen  days  in 
Apolo.  Last  of  August  and  first  of  September.  This  valley  is  noted  for  its  cofiee^ 
^  The  bushes  stand  six  feet  in  the  row  and  rows  eight  feet  apart.  We  saw  them 
in  full  bloom.  There  is  nothing  of  the  kind  prettier — long,  sleoder  stems,  leaves 
opposite  and  drooping,  and  at  the  axiles  of  the  leaves  long  rows  of  erect  clusters 
of  pearly  white  flowers.  Near  Pachimoco  there  were  three  coffee  trees  as  large 
as  apple  trees,  said  to  produce  annual  crops  of  seventy-five  pounds  to  each  tree. 

Throughout  Peru  and  Bolivia  there  are  many  commercially  educated  Ger- 
mans, who  almost  invariably  speak  four  languages.  At  .\polo,  we  dined  witb 
Don  Carlos  Frank,  a  German  deijer  in  Peruvian  bark,  who  spoke  correct  English, 
Spanish*  French  and  German,  to  his  guests  at  the  table,  and  Quichua  to  his  ser 
vants.  He  was  paying  $32  per  100  pounds  for  poorer  qualities,  and  $80  for  best 
qualities  of  bark. 

Mules  apain  to  Pelechuco,  41  leagues.  Pelechuco,  10,500  feet  elevation, 
in  the  Quichua,  signifies  *^ Corner  of  the  mist,"  because  from  its  pecuUar  post- 
ion  at  the  head  of  the  valley  and  just  under  the  snow  peaks,  the  town  is  much 
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tine  enveloped  in  cloud  and  raisL  Temperature  at  mid  day  48^  Fahrenheit. 
and  llamas  do  the  freighting.  Llamas  are  driven  very  slowly,  sometimes 
it  herds.  They  carry  seventy-five  to  one  hundred  pounds,  and  are  valued 
to  $5  each.  September  i8th,  we  crossed  rhe  summit  in  the  midst  of  moun- 
of  snow — temperature  24° — and  thence  by  easy  roads  descended  the  valley 
tbe  Escoma  10  Lake  Titicaca,  Along  this  valley  at  an  elevation  of  15,000  to 
lj,Ooo  feet,  saw,  millions  it  might  be,  of  alpacas  grazing — prevailing  color  black. 
Atlast^  afier  six  months  of  out-door  life,  we  embarked  in  the  schooner  Aurora 
iffi  the  city  of  Puno.  The  Professor  dropped  down  on  a  heap  of  sail  cloth,  ex- 
claiming, **  I  am  so  glad  !  so  glad  3  We'll  have  no  more  mules,  muleteers  nor  In- 
in$,  no  more  annoyance,  trouble  or  disappointment.  I  am  so  tired  !  so  tired  1" 
qtrickly  fell  asleep.  Just  before  daylight  of  September  35,  after  a  night  of 
iitsuaJ  storm,  he  became  conscious  that  he  was  dying,  and  there,  among  siran- 
hom,  twenty-four  hours  before,  we  had  never  seen,  on  the  highest  navi- 
(ted  lake  in  the  world,  13,000  feet  above  the  ocean,  far  away  from  wife,  chiJ- 
'eo  and  friends,  calmly,  quietly,  without  a  struggle  or  a  word  of  complaint,  he 

\ 
But   his  final  resting  place  is  a  glorious  one,   eminently   befitting  his  life 

career.  It  is  upon  the  summit  of  a  rocky  island  in  Lake  Titicaca,  many 
lioiisaDds  of  feet  nearer  the  sky  than  are  most  sepulchers.  There  he  lies  in  sight 
the  scenes  of  his  last  explorations;  upon  one  side  is  discerned  the  last  mile  of 
rail  and  telegraph,  and  on  the  other,  that  mysterious  lake  and  island  from 
rtieoce  issued  the  great  Inca  monarchy. 

As  he  himself  wrote  in  memoriam  of  Col,  Stanton,  a  companion  in  a  for- 
expcdition,  who  was  buried  in  Quito:  **  He  was  buried  without  parade,  and 
solemn  silence^ — just  as  we  believe  his  unobtrusive  spirit  would  have  desired, 
b  splendid  hearse  nor  nodding  plumes ;  no  long  procession  save  the  unheard 
read   of  angels;  no  requiem  save  the  unheard  harps  of  seraphs.     Snow-white 
piaoactes  standing  around  him  on  every  side,  we  lefc  him  in  this  corner  of  na- 
ture's vast  cathedral;  secluded  shrine  of  grandeur  and  beauty,   not  found  in 
Westminster  Abbey." 

At  this  time,  with  Professor  Orton,  died  Mr  Henry  Meiggs.  Every  station, 
ragine  and  car,  was  draped  in  the  deepest  mourning — engine  drivers  vying  with 
each  other  in  decorations  of  respecL 

They  relate  many  anecdotes  of  Don  Enrique  Meiggs,  as  railroad  men  call 
kirn.  Many  years  ago  a  civil  engineer  of  rare  ability  and  training,  was  at  work 
oa  r:iilroad  surveys  in  Georgia  at  a  salary  of  $Bo  per  month,  when  an  agent  of 
Mi.  Meiggs  offered  him  $125  per  month,  gold,  and  free  ticket  dow^n  and  back, 
to  go  to  Chili  and  make  surveys  on  the  railroad  to  Santiago.  He  went.  Month 
after  month  he  received  his  $125,  while  the  other  civil  engineers  received  $333 
per  month.  He  was  advised  to  break  his  contract  and  demand  higher  salary, 
but  his  high  sense  of  honor  would  not  submit  to  a  violation  of  his  pledged  word, 
so  he  toiled  on  month  after  month  and  year  after  year,  to  the  end  of  his 
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terra — one  of  the  best  engineers  in  Don  Enrique's  eraploy.     Just  before  s j  ;  r^i 
for  home  he  was  among  invited  guests  to   Mr.  Meiggs'  residence,  and,  se  ucJ  ~i\ 
the  table  he  found  under  his  plate  a  check  for  $4o,o\x>.     Subsequently  Mr.  Mif*i 
nadier  was  chief  engineer  and  superintendent  of  the  Pacasmayo  railroad  at  asal-J 
ary  of  $10,000  per  year. 

Immediately  after  having  taken  the  contract  at  $28,000,000,  to  build  the] 
Oroya  railroad  from  Lima  over  the  mountain  to  the  Jauca  valley,  Mn  Meigp  i 
sought  to  obtain  special  freight  rates  from  an  English  company  operating  a  line 
from  Callao  to  Lima;  this  company  having  obtained  the  concession  from  the  Pe- 
ruvian government  of  exclusive  rights  for  the  term  of  twenty-five  years,  the  1 
road  must^  necessaril}^,  commence  at  Lima,  and  every  pound  o^  the  imine 
material  Wi^j/ come  over  the  English  road  from  the  seaport.  Mr.  Meiggsw»^ 
referred  to  the  printed  schedule  figures.  On  no  account  would  reduced  rales  be 
granted.  They  rather  enjoyed  their  advantage  over  the  successful  American 
contractor.  Soon  the  railroad  material  began  to  arrive  ;  it  went  over  the  Eng- 
lish road  and  freights  were  promptly  paid.  The  new  road  had  many  miles 
graded  up  the  valley  of  the  Rimac— several  miles  of  track  laid  and  supply  traiiis 
running,  when  suddenly,  to  the  astonishment  of  all,  1,500  men  began  to  throw 
up  road  bed  aud  lay  track  doivn  the  Rimac  toward  the  ocean.  Of  course  tlie 
English  company  notified  Mr.  Meiggs  that  this  enterprise  must  cease,  that  it  wis 
a  direct  infringement  of  I  heir  exclusive  rghts.  Mr.  Meiggs  said  nothings  but  his 
men  worked  right  on,  laying  a  mile  of  track  per  day.  The  Englishmen  were 
amazed  and  appealed  to  the  government,  which  formally  warned  Mr.  Meiggs  to 
desist ;  but  still  the  work  went  on.  Troops  were  ordered  out  to  suppress  this 
mob  of  Yankee  enterprise,  till  the  matter  could  receive  a  judicial  invesligalioa, 
when,  at  the  last'  moment,  Mr.  Meiggs  quiedy  informed  them  that  he  was  build- 
ing a  private  road  on  private  land,  and  that  there  was  no  law  in  Peru  that  could 
stop  him.  Mr.  Meiggs  had  quietly,  unknown  to  the  public,  bought  three  haci- 
endas, extending  from  the  Monserraie  station,  in  Lima,  to  the  Guadalupe  station 
in  Callao,  aud  in  the  center  of  this  princely  estate,  at  Villegas  station,  the  tomb 
of  the  dead  contractor  is  in  plain  sight  from  the  passing  trains  of  the  Oroya 
railway. 

The  mountains  are  peopled  by  the  Quichua  and  Aimara  Indians^  relics  of 
the  once  powerful  monarchy  of  the  Incas.     They  were  skilled  in  the  art  of  spin- 
ning, weaving  and  dyeing,  both  woolen  and  cottcn,  centuries  before  the  comill{  , 
of  the  Spaniards.     Even  to-day,  as  they  lend  their  flocks  of  sheep  and  ftlpad, 
their  hands  are  busy  twirling  the  distaff  and  forming  balls  of  yarn,  while  hum- 
ming some  gentle  melody  in  the  ancient  Quichua  tongue.    They  wrought  11       ' ' 
silver  and  copper.     They  retain  the   Quichua  language   in   the   family   v: 
many  of  them  never  speaking  the  Spanish.     They  publicly  profess  the  Catholic 
religion,  but  still  have  not  forgotten  their  ancient  religious  rites.     They  ctiltivaie 
TKJtatoes.  barley,  wiieal,  rear  cattle,  horses  and  flocks,  and  toil  in  the  mines. 

In  every  t:ity  there  are  ItaUans,  Germans,  and  of  course,  on  the  railroads, 
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ricans  and  English.     Ooe  hundred  thousand  Chinese  have  been  introduced 

PcfTu   under  a  contract  for  eight  and  six  years  of  labor.     There  are  now 

rly  80,000  free  Chinamen  who  speak  the  Spanish  language,  have  adopted  the 

fcstcrn  dress  and,  marrying  native  women,  have  settled  down  as  permanent  citi- 

tns  of  Peru,     As  slaves, they  are  worked  in  sugar  cane  and  rice  fields— and  free 

)ktj  are  keepers  of  shops  and  eating  houses  and  toil  upon  railroads  and  in  mines* 

I  Outside  the  large  cities,  the  only  public  eating  bouses  are  the  Chinese  fondas, 

^ind  these  are  patronized  by  all  classew 

The  material  resources  of  Peru  and  Bolivia,  are  enormous*     The  fertilizer, 

[ko,  is  found  on  the  rocky  promontories  and  isiands  along  ihe  entire  Peruvian 

The  government  receives  $56  per  ton.     It  is  the  revenue  from  guano, 

[without   one  cent  of  tax  from   the  people,  that  has  enabled  Peru,   under  the 

[direction  of  Henry  Meiggs,  to  perform  those  gigantic  feats  of  railway  construc- 

ttkm.     Millions  of  tons  have  been  exported,  and  many  millions  of  tons  remain. 

From  the  earliest  date,  Peru  and  Bolivia  have  been  famed  for  their  mineral 

wealth.     Gold  has  been  found  in  many  provinces.     In  the  districts  of  Carabaya 

1  aod  Tipuhuani,  mines  have  been  worked  ever  since  the  Conquest.     Silver  is  most 

abtmdajit — probably  not  wanting  in  any  one  of  1,500  miles  of  mountain  range. 

The  stiver  mines  of  Hualguayoc,  Chilete,  Cerro  de  Pasco,  of  Puno   and  others 

were  worked  before  the  Conquest,  are  still  worked,  but  in  the  most  primitive 

Isaooer,,  without  machinery — the  metal  bearing  rock  being  carried  to  the  surface 

mwhidcs  on  the  backs  of  Indians;  each  vein  being  abandoned  when  covered 

with  water.     Quicksilver,  copper,  lead,  zinc,  are  also  mined. 

Sugar  cane  comes  to  maturity  in  sixteen  months,  produi  ing  eight  to  ten  an- 
iBual  crops  without  replanting.  For  the  production  of  sugar  on  the  coast  of 
f  Bmit  there  arc  no  seasons — the  sugar  mill  never  stops.  During  365  days  of  the 
year  iKc  cane  is  cut,  when  the  field  first  harvested,  is  again  ready  for  the  knife. 
Tbc  milU  produce  many  tons  of  sugar  each  day — there  are  two  of  the  capacity 
of  ffarty  tons  each  twenty-four  hours.  The  profits  on  sugar  production  are  no- 
where so  large  as  in  Peru, 

It  is  claimed  that  Peruvian  cotton  commands  a  higher  price  in  the  London 
markets  than  the  American,  and  that  the  climate,  soil  and  system  of  irrigation 
produce  fine  crops  of  Sea  Island  cotton. 

Near  Pacasmayo,  in  northern  Peru,  grows  a  variety  of  coffee  of  such  de- 
Bcioits  aroma  that  the  entire  yield  was  sold  at  $1  per  pound  from  the  haciendas. 
If  there  is  any  specific  for  pulmonary  consumption,  it  is  tlie  climate  of  Peru, 
K  carefully  kept  record  of  the  temperature  four  times  each  day  for  four  years  at 
our  hospital  in  Pacasmayo,  gave  us  ^(y'^  for  the  hottest,  and  58)^**  Fahrenheit  for 
the  coldetPt  d*iy — a  variation  of  only  28°  in  four  years.  In  many  confined  val- 
ley t  from  middle  of  December  till  middle  of  March — the  three  months  of  their 
ittmtiaer — the  mercury  rises  to  a  hundred  and  over,  but  all  enjoy  nine  months  of 
our  May  and  September.  I  believe  that  every  consumptive  who  possesses 
i^rength  itifficieot  to  travel,  can  find  somewhere,  within  one  hundred  miles   be- 
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twccn  the  sea  bathing  of  the  coast  and  elevated  mountain  valleys,  a  climate  Or 
a/.tlyr  Kiiiicd  to  his  physical  condition,  in  which,  among  fruits  and  flowers,  with 
i\t}(3tfi  and  windows  ever  open,  he  will  enjoy  sound  health  and  long  life.  Whfle 
in  (.'jijumarca,  fourteen  persons  were  pointed  out  whose  baptismal  records  dated 
Xnnk  1 20  years  and  more. 

Su}{ar,  tobacco,  cotton,  hides,  wool,  bark,  and  minerals  have  been  offered 
ill  Aurh  (juantities  that  the  P.  S.  N.  Co.,  commencing  with  two  small  woodea 
McttfiirrH,  luive  had  built  eighty  iron  steaMships  varying  in  size  up  to  4000  tool 
tsm  \\.  The  greater  portion  of  the  immense  freight  goes  to  Europe  by  the  Strait 
%UiM\\t*xti.  With  a  ship  canal  across  the  Isthmus  of  Panama,  the  United  States 
would  br  able  to  send  a  much  larger  merchant  marine  to  the  west  coast  of  South 
AifM*ri(a. 

1  havr  read  that  at  the  time  of  the  Conquest,  the  Incas  were  ruling  over  a 
|fO|iiiliitinn  of  30.000,000  of  people.  With  the  American  school  book,  engineer 
aimI  Irlrgiaph,  with  an  exhaustless  supply  of  mineral  wealth,  a  fertile  soil  and  a 
prifrct  ( linuUe,  with  swif^  running  steamers  connecting  her  ports  with  all  the 
world,  to  wiuit  degree  of  population  and  wealth  may  not  the  Republic  of  Peru 
itgain  attain  ? 


ARCTIC  RESEARCH. 


FROM  TIIK  ANNUAL  ADDRKSS  OF  THE  EARL  OF  NORTHBROOR,  PRESIDENT  OF  THE 
ROYAL  GEOGRAPHICAL  SOCIETY. 

The  examination  of  any   \vxxX  of  the  vast  unknown  region  surrounding  the 
North  Pole  is  interesting  to  geographers,  and  discovery  in  this  direction  seems  to 
have  a  peculiar  fascination  for  maritime  explorers.     A  year  seldom  passes  widiout 
stune  effort  being  made  to  add  to  our  knowledge  in  the  far  north.      During  the 
last  summer  two  voyages  of  reconnoissance  were  undertaken  in  this  direction,  one 
by  the  Dutch  under  Captain  de  Bruyne,  and  the  other  by  our  associates,  Sir  Henry 
Uore  Booth  and  Captain  A.  H.   Markham,  R.  N.     The  Dutch  officers  actual^ 
Highted  Franz-Joseph  I^nd,  while  our  countrymen  attained  a  remarkably  high 
llliitude  at  a  very  late  period  of  the  navigable  season.     I  understand  that  in  the 
I^Pining  season,  Mr.  Leigh  Smith*  whose  name  is  already  honorably  associated 
\  Afctic  yachting,  will  make  a  voyage  of  reconnoissance,  which,  if  circumstan- 
t?e  favorable,  may  becH>me  a  voyage  of  discovery.     The  American  expedi- 
llch  tailed  from  San  Francisco  last  year  for  Behring  Strait,  is  believed  to 
ifttered  in  the  pack,  and  tidings  of  it  may  soon  be  expected. 
DAVt  quite  recently  received  information  that  the  Government  of  the  Uniied 
liave  decided  upon  sending  out  another  Arctic  Expedition,  via  Smith  Sound, 
lijAptaill  Howgate.     This  is  a  project  which  has  been  some  time  under  con- 
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sderation,  but  has  only  now  been  matured.  It  is  intended  to  make  a  temporary 
station  for  Arctic  observation  and  discovery  in  the  latitude  of  8i°  40^  on  or  near 
the  shore  of  Lady  Franklin  Bay.  The  expedition  will  consist  of  twenty-five  peo- 
ple, who  are  to  go  up  there  in  the  Gulnare,  a  steamer  of  two  hundred  tons.  The 
proposal  is  that  they  should  endeavor  to  push  on  to  the  North  Pole  by  slow  de- 
frees  during  several  seasons.  The  Board  of  Admiralty  have  placed  at  the  dis- 
posal of  this  expedition  the  depots  of  provisions  leftFby  Sir  George  Nares  in  Smith 
Sound  in  the  years  1875  and  1876,  and  we  shall  feel  an  interest  in  seeing  wHItour 
cousins  on  the  other  side  of  the  Atlantic  may  succeed  in  doing  in  this  matter. 


ADMIRALTY  SURVEYS  FOR  THE  PAST  YEAR. 

BY  THE  HYDROGRAPHER,  CAPT.  F.  J.   O.   EVANS,  R.  N.,  C.   B.,  F.   R.   S. 

On  the  seaboard  of  China,  Captain  Napier  and  his  staff  in  the  Magpie,  visit- 
ing the  Gulf  of  Tong  King  and  Hainan  Island,  have  surveyed  the  Treaty-ports  of 
Pak-hoi  and  Hoi-how ;  determined  the  position  of  Gmi  Chan  Island  and  Cape 
Cami,  including  a  partial  examination  of  the  shoal  ground  off  this  headland.  Pro- 
ceeding northward,  an  extended  search  for  the  Actaeon  shoal  was  instituted;  this 
reported  danger  in  the  neighborhood  of  the  Shantung  promontory, and  lying  in  the 
highway  of  navigation  for  ships  proceeding  to  the  Gulf  of  Pechili,  having  long  per- 
plexed seamen  ;  the  search,  however,  was  not  successful.  A  comprehensive  sur- 
vey of  the  entrance  of  the  Yang-tsze  kiang,  extending  from  Shaweishan  Island  and 
the  Tungsha  banks  as  a  seaward  boundary  upward  to  Buch  Island  above  the 
Wusung  River,  including  enlarged  plans  of  the  outer  and  inner  bars  of  this  river, 
is  also  nearly  completed. 

In  Japan,  Commander  Aldrich  and  Staff  in  the  Sylvia  have  completed  the 
Goto  Islands ;  also  the  west  coast  of  Kinsin  from  Da  Sima  to  Odimari  Bay,  in- 
cluding the  Kosiki  group  and  the  off-lying  islands  from  the  western  part  of  Van 
Diemen  Strait.  A  preparatory  triangulation  of  the  coast  from  Odimari  Bay  to 
Cape  Cochrane  on  the  east  coast  of  Kinsin  has  also  been  made.  The  charts  of 
the  seaward  approaches  to  Western  Japan  from  the  ports  of  China  are  thus  ap- 
proaching a  satisfactory  completion. 

After  six  years  service  on  the  coasts  of  Japan,  the  Sylvia  will  return  to  Eng- 
land in  the  autumn  of  this  year.  H.  M.  S.  Flying  Fish,  an  armed  sloop,  of  mo- 
dem type,  will  take  her  place,  under  command  of  Lieutenant  R.  F.  Hoskyn,  this 
officer  having  taken  an  active  part  in  the  surveying  duties  on  which  the  Sylvia 
Was  engaged  during  the  whole  of  her  foreign  service. 

On  the  western  coast  of  South  America,  H.  M.  S.  Alert,  with  an  efficient 
^ff  of  surveyors,  in  the  early  part  of  the  year  under  Sir  George  Nares,  and  sub- 
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sequently  under  Captain  Maclear,  has  been  employed  on  arduous  service,  chiefly 
in  a  critical  examination  of  the  ship  channels  adjacent  to  the  fiftieth  parallel  of 
latitude.  Trinidad  channel — directly  opening  into  the  Pacific  Ocean — with  Con- 
ception channel  leading  from  the  inner  waters  north  of  Magellan  Strait  into  Trini- 
dad channel,  have  all  been  surveyed,  together  with  their  numerous  ports  and  tem- 
porary anchorages  likely  to  be  useful  to  passing  shipping.  Innocentes  channel, 
leading  to  Conception  channel  from  the  now  well  known  Guia  narrows,  has  also 
been  tocamined  and  charted. 

Trinidad  channel  opens  out  a  clear  passage  to  the  Pacific  Ocean,  i6o  miles 
to  the  north  of  Magellan  Strait ;  and  although  not  so  secure  of  approach  from 
the  Pacific  as  the  well  known  entrance  into  that  strait  by  Cape  Pillar  and  the 
Evangelists,  it  will  be  found  a  valuable  addition  to  our  knowledge  of  these  waters, 
as  enabling  ships  passing  into  the  Pacific  to  avoid  the  heavy  sea  frequently  ex- 
perienced in  the  higher  south  latitude.  Similar  in  feature  to  Magellan  Strait,  the 
ocean  entrace  of  Trinidad  channel  is  shoal,  having  only  forty  fathoms  of  water  in 
the  deepest  part,  the  depths  gradually  increasing  to  300  fathoms  in  the  inner 
channels.  The  southern  shores  are  bounded  by  bold,  rugged  mountains,  rising 
abruptly  from  the  sea ;  whilst  on  the  northern  side  a  low  wooded  country  lies  be- 
tween the  sea  and  the  rugged  spurs  of  distant  snow-clad  mountains ;  both  shores 
are  cut  up  into  numerous  bays  and  inlets.  In  the  latter  months  of  the  year  very 
few  natives  were  seen ;  it  is  understood  that  at  this  season  the  Fuegians  leave  the 
inner  waters  for  the  outer  seaboard,  in  pursuit  of  seals. 

During  the  winter  months,  the  Alert,  having  refitted  at  Coquimbo,  then  visited 
St.  Felix  and  St.  Ambrose  islands,  and  obtained  a  series  of  ocean  soundings  in  an 
area  unexplored  by  the  Challenger  in  1875  These  islands  appear  to  be  uncon- 
nected with  the  South  American  continent,  for  soundings  obtained  midway  gave  a 
depth  of  2250  fathoms  (rad.  ooze),  with  a  bottom  temperature  of  33^.5  F  ,  both 
depth  and  temperature  thus  corresponding  to  the  general  bed  of  the  South  Pacific 
Ocean.  Neither  do  they  join  the  Juan  Fernandez  group,  for  the  depths  between 
reached  2000  fathoms.  These  several  scattered  lands  thus  appear  to  rise  from 
a  submarine  plateau  as  isolated  mountains.  Captain  Maclear  describes  St.  Am- 
brose Island  as  volcanic,  composed  entirely  of  lava  arranged  in  horizontal  strata 
very  marked,  intersected  vertically  by  dikes  of  basalt ;  vegetation  is  scanty,  and 
the  island  is  without  water ;  though  frequented  by  sea  birds,  the  sides  are  too  steep 
and  rugged  for  guano  to  collect. 
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PUBLIC  SCHOOLS'  PRIZE  MEDALS. 

FROM  THE  REPORT  OF  THE  ANNIVERSARY  MEETING  OF  THE  ROYAL 
GEOGRAPHICAL  SOCIETY. 

************  * 

The  medals  have  been  awarded  this  year  as  follows  by  the  Examiners,  who 
icrefor  Physical  Geography,  Commander  V.  L.  Lameron,  R.  N.,  and  for  Po- 
litical Geography,  Admiral  Sir  Erasmus  Ommanney,  F.  R.  S. ;  the  special  subject 
for  the  year  being  **  Western  Africa,  between  the  Sahara,  the  territory  of  Egypt, 
the  Equatorial  Lakes,  and  the  sixth  parallel  of  south  latitude." 

PHYSICAL  GEOGRAPHY. 

Gold  Medal — David  Bowie,  Dulwich  College.  Silver  Medal — Albert  Lewis 
Humphries,  Liverpool  College.  Honorably  Mentioned— Gustave  Isadore  Schor- 
stein,  City  of  London  School ;  Sydney  Edkins,  City  of  London  School ;  Phillipe 
Joseph  Hartog,  University  College  School;  Henderson  McMaster,  Liverpool 
College ;  Robert  Galbraith  Reid,  Dulwich  College. 

POLITICAL  GEOGRAPHY. 

Gold  Medal — Frederick  James  Naylor,  Dulwich  College.  Silver  Medal — 
Theodore  Brooks,  London  International  College.  Honorably  Mentioned  — 
Charles  Theodore  Knaws,  Dulwich  College ;  Charles  E.  Mallet,  Harrow  School ; 
William  H  David  Boyle,  Eaton  College ;  Allan  Danson  Rigby,  Liverpool  Col- 
lege; Matthew  George  Grant,  Liverpool  College;  Charles  James  Casher,  Brigh- 
ton College. 

Mr.   Douglas  Treshfield,  said  that,  in  the  absence  of  Mr.   F.   Gation,  the 
Chairman  of  the  Public  School's  Prizes  Committee,  it  fell  to  him,  as  a  member  of 
the  Committee,  to  announce  the  result  of  the  recent  examinations.    Before  doing 
so  he  wished  to  make  some  remarks  suggested  by  a  tabular  statement  before  him, 
showing  the  number  of  candidates  who  had  submitted  themselves  for  examina- 
tion in  each  year,  since  the  prizes  were  founded  in  1869.     Such  a  K:omparison 
showed  rapid  oscillation  rather  than  any  steady  advance.     In   1869  we   began 
with   81    candidates,  the   number  falling,   in    1871   to   23.     In   1876   the  num- 
ber rose  again  to  54,  and  this  year  stood  at, 32,  which  was  somewhat  below  the 
average.     This  result  must  not,  he  thought,  be  looked  on  as  discouraging.     The 
large  numbers  at  commencement  were  doubtless  due  to  ignorance  of  the  nature 
of  the  examination,  which  was  not  confined  to  the  old-fashioned  school  topog- 
raphy, a  mere  list  of  names  lo  be  learned  by  rote,   but  aimed  at  testing  the 
knowledge  of  boys  in  scientific  geography.     To  prepare  boys  for  the  Society's 
examinations  required  considerable  attainments  in  the  teacher,  and  it  is  not  every 
school,  not  even  every  public  school,  which  is  fortunate  in  the  possession  of  ad- 
equate instructors.   One  of  the  results  of  the  examinations  would  probably  be  to 
supply  the  first  requisite  of  sound  teaching — a  number  of  competent  teachers — 
under  whom  many  schools  might  rival  the  successes  won  for  Dulwich  and  Liver- 
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pool  Colleges,  under  Dr.  Carver  and  the  Rev.  George  Butler.  There  was,  ht 
believed,  no  doubt  that  the  importance  of  geography  as  a  branch  of  education, 
was  more  generally  recognised.  Indirectly  it  fulfilled  the  first  requisites  of  la 
educational  subject,  by  inculcating  at  the  same  time  accuracy  in  deuils  and  the 
habit  of  drawing  from  them  broad  conclusions.  Whatever  branch  of  science  the 
student  might  lollow  up,  he  would  find  a  knowledge  of  the  conditions  of  thi 
carth^s  surface,  such  as  is  supplied  by  physical  geography^  a  staff  in  his  han^ 
In  the  more  prominent,  but  perhaps  lower  walks  of  life,  such  a  knowledge  was 
f  great  service.  In  the  future,  those  soldiers  who  know  best  their  maps,  would 
in  most  battles.  The  merchants  who  best  understood  physical  conditious 
would  make  most  money,  and  the  nation  whose  statesmen  were  scientific  geogra- 
phers would  have  the  most  scientific  of  all  possible  scientific  frontiers.  Turning 
to  the  detailed  results  of  the  last  examination,  he  would  point  out  that  of  the 
fifty-two  schools  which  had  been  invited  to  compete,  ten  only  had  sent  candi- 
dates. The  examiners,  in  their  report  to  the  committee,  speak  very  highly  of 
the  work  done.  Dulwich  College  had  been  most  successful,  securing  both  the 
gold  medals,  the  gold  medalist  in  physical  geography  having  last  year  obtained 
the  same  position  in  political  geography.  Liverpool  College  was  again  success- 
ful, and  the  London  International  College  had  carried  off  a  prize,  and  the  Ciqf| 
lOndon  School  had  obtained  a  creditable  position. 

Commander  Cameron  introduced  the  medalist  in  physical  geography, 
Admiral  Sir  Erasmus  Ommanney,  those  in  political  geography. 

The  President,  in  presenting  the  medals,  said  with  regard  to  Dulwich  0 
lege,  which  had  carried  off  both  the  gold  medals,  he  would  by  permission  of 
meeting,  make  one  or  two  observations  regarding  that  institution.     Having 
the  honor  two  years  ago  of  presenting  the  prizes  to  the  boys  of  Dulwich  CoUc] 
and  thus  l»ecoming  acquainted  with  the  head-master,  Dr.  Carver  had  written 
[letter  to  him  containing  some  remarks  on  the  study  of  geography  in  schools 
which  he  thou>ht  would  be  of  interest  to  the  meeting.      He  inclosed  a  copy  of 
the  school  list,  and  at  the  same  time  said:   *'You  will  see  from  these  lists  thai 
Bowie,  the  gold  medalist  in  physical  geography,   obtained  the  prize  of  his  form 
Form  Work,*  and  was  bracketed  for  the  prize  in  *  Greek  and  Higher  Classics' 
ith  Nay  lor,    the  gold  medalist  in  political  geography.     Yuur  Lordships  will,  I 
am  sure,  regard  these  facts  as  not  altogether  immaterial.      They  show  at  any 
rate  that  the  proficiency  of  these  boys  in  geography  has  not  been  attained  by 
any  special  *  cramming'  or  by  the  sacrifice  of  their  general  culture  to  one  con* 
picuous  but  passing  success.     To  me  the  success  of  the  College  in  the  compe- 
tition of  the  Royal  Geographical  Society  has  been  gratifying,  and  just  for  this 
reason,  because  it  has  been  obtained,  not  by  boys  making  modern  subjects  their 
specialty,  but  by  boys  who  were   prepared  to  bring  well  trained  and   cultivated 
inds  to  bear  upon  any  subject  to  which  their  attention  might  be  directed," 

To  David  Bowie,  the  gold  medalist  in  physical  geography,  the  President 
**I  have  great  satisfaction  in  handing  you  this  medal.     A  strong  proof  huvr 
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itU  it  is  desenred  is  furnished  by  your  having  gained,  as  Mr.  Freshfieid  has  told 
OS,  last  year  the  gold  medal  in  the  other  branch  of  the  science,  political  geogra- 
phy, and  were  honorably  mentioned  in  the  examination  of  the  year  previous." 

To  the  silver  medalist,  A.  L.  Humphries,  the  President  said :  **This  is  the  fif- 
teenth medal  gained  by  the  school  to  which  you  belong,  Liverpool  College,  a 
itriking  testimony  to  the  skill  and  success  with  which  geography  is  studied  in 
Alt  institution,  and  to  the  pains  taken  by  its  eminent  head-master,  the  Rev. 
George  Butler." 

Mr.  R.  N.  Cust,  at  the  invitation  of  the  President,  announced  the  special 
nliject  of  next  year's  examination  as  being  ''Polynesia,  including  New  Zea- 
)ukL» 


Argentine  Republic. — An  importation  of  loi  African  ostriches  has  succeed- 
ed at  Buenos  Ayres.  Their  owner  is  an  Englishman,  who  proposes  to  establish  a 
km  for  ostriches  in  that  province ;  the  climacteric  conditions,  according  to  his 
e|iinion,  favoring  his  project. 


Expeditions. — Dr.  E.  Pieroth,  an  Italian  traveller  and  savant^  is  now  or- 
pniring  an  Exploring  Expedition  to  Egypt,  Palestine  and  neighboring  countries. 
He  intends  to  leave  Marseilles,  on  the  second  of  September,  and  hopes  to  return 
kjf  November  first. 


Captain  Bove,  of  the  royal  Italian  navy,  who  was  associated  with  Prof.  Nor- 
<lcnskjold,  in  his  late  excursion  to  the  glacial  seas  of  the  North,  has  projected  an 
Antarctic  Expedition  He  will  leave  next  May  and  be  absent  two  years  among 
^«  glaciers  of  the  South  Pole  His  crew  and  steamer  will  be  furnished  by  the 
fcalian  Government,  from  the  royal  navy — at  an  expense  of  about  600,000  francs. 


Necrological. — By  sad  concidence  geology  has  lost  two  savants^  W.  H. 
'Werand  M.  Ansted,both  having  died  on  the  same  day.  The  former  was  eighty 
jcarsofage  and  author  of  several  classic  works,  of  which,  a  treatise  on  crystallo- 
piphy  was  the  most  notable.  Mr.  Ansted  was  only  sixty  six  years  of  age,  and 
*as  professor  of  geology  at  King's  College,  London,  and  Examiner  on  geography 
iod  physics,  in  the  department  of  science  and  art.  He  was  an  author  of  numer- 
«B  works.  Both  of  these  individuals  were  educated  at  Cambridge  and  belonged 
to  the  Royal  Society. 


Father  Horner,  the  celebrated  Catholic  Missionary,  is  dead.  He  had  been 
i  resident  missionary  on  the  island  of  Zanzibar  for  many  years,  and  was  conspicu- 
ous for  his  labors  in  behalf  of  the  suppression  of  the  slave  trade,  for  his  African 
travels,  and  for  the  sympathy  and  assistance  he  was  always  ready  to  give  to  ex- 
plorers and  scientists  on  the  Eastern  African  coast.  He  died  last  May,  at  Can- 
nes, France. — V  Exploration, 


2S4  KANSAS  CITY  REVIEW  OF  SCIENCE, 

A  VIEW  OF  iETNA. 

BY  S.   P.   LANGLEV. 


It  was  now  December,  but  in  spile  of  my  haste  to  get  on  the  mountain 
the  snows  covered  it,  I  stopped  at  Taormina,  half-way  to  Catania  (whence 
ascent  was  to  be  made),  to  view  ^tna  from  the  north.     Taormina  is  built  on 
southern  slope  of  a  spur  projecting  into  the  Mediterranean,  whose  northern  ndfe^l 
rising  a  thousand  feet  above  the  sea,  is  crowned  by  the  ruins  of  a  Grecian  theaUftj 
The  stream  of  pleasure-travel  seems  to  pass  by  this  wonderful  coast,  so  that  coft-' 
paratively  few  tourists  see  the  shores  of  Sicily,  except  from  the  steamer  which  tikal 
them  to  Athens  or  Alexandria ;  but  if  the  reader  is  among  those  few,  he  may 
member  the  view  from  these  ruins  at  sunrise  as  one  of  which  the  earth  canooti 
furnish  many.     He  will  remember,  perhaps,  rising  long  before  daybreak  fori 
solitary  climb  through  steep  lanes,  half  seeing,  half  groping,  his  way  betweenU^ 
walls,  over  which  started  into  dim  sight  spectral  figures  with  outstretched  amn, 
resolved,  as  he  drew  nearer,  into  some  overleaning  cactus,  vaguely  outlined  over 
head  against  the  starry  sky.     Mounting  higher,  one  comes  out  from  between  the 
overshadowing  walls  into  the  moonlight,  the  waning  moon,  a  crescent  in  the  east, 
**  holding  the  old  moon  in  her  arms,"  while,  when  higher  yet,  the  columns  of  tiie 
ancient  proscenium  stand  out  against  a  faint  glow  that  shows  where  the  sunii 
yet  to  rise;  till,  passing  by  these,  climbing  and  groping  up  the  stone  benches 
which  once  held  tiers  of  spectators,  one  takes  a  solitary  seat  at  the  summit     B^ 
low,  the  last  lights  are  still  twinkling  on  the  coast,  but  beyond  and  over  tiie 
columns,  all  along  the  south,  rises  a  dark  something,  which  might  be  a  hundied 
yards  away,  but  is  ^^tna,  and  twenty  miles  distant.     As  the  dawn  grows  brighter 
the  outlook  extends  north  and  east  to  Italy,  and  as  the  sun  makes  ready  to  cone 
out  of  the  ocean  the  gray  mass  in  the  south  moves  further  away,  and  takes  ondi»* 
tinctness  as  it  recedes,  until  we  make  out  the  whole  form  of  iCtna,  with  the  out- 
line of  the  crater  and  of  the  snow  fields  about  its  summit.      These  distant  snofs 
suddenly  changed  their  gray  to  a  rose  pink  as  they  caught  the  light  of  the  sun  l»^ 
fore  it  had  risen  to  me ;  but  of  all  that  was  seen  when  it  came  out  of  the  ocetn  I 
was  most  concerned  with  the  mountain  itself,  which  can  be  viewed  better  here,  is 
a  whole,  than  from  any  nearer  point. 

The  coast  line  on  the  leit  preserves  the  level  to  the  eye,  but  except  for  this,io 
wide  is  the  base  of  -^tna  that  it  fills  the  whole  southern  landscape,  which  seems 
to  be  tilted  upward  till  its  horizon  ends  in  the  sky.  I  could  see  from  here  hot 
almost  incomparably  larger  the  immense  volcano  appears  than  Vesuvius;  and  the 
actual  difference  is  in  fact  enormous,  the  height  of  Mtm.  being  (if  we  disregard  die 
terminal  cone  of  each)  nearly  three  times,  and  its  mass  probably  twenty  times,  ^ 
that  of  Its  Italian  neighbor.  The  entire  mountain  in  all  its  substance  is  lin, 
which  has  built  itself  up  in  eruptions;  but  from  this  point  the  successive  zones  of 
vegetation  are  visible  which  in  the  course  of  ages  have  in  part  occupied  itssur- 
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Extending  to  perhaps  a  fifth  of  the  whole  actual  height  before  me  (but 
ering  a  great  deal  more  of  the  foreground  in  appearance),  is  the  cultivated  re- 
dotted  with  villages,  which  shine  out  from  a  background  of  what  we  know 
last  be  vineyards  and  olives.     The  second  zone  is  barren,  and  in  sharp  contrast 
Vih  the  former.     It  rises  to  perhaps  two-thirds  of  the  whole  height,  and  its  broad 
ics  of  gray  are  patched  with  moss-like  spots  hardly  distinguishable  in  color, 
which  are  really  forests  of  oak  and  chestnut.      All  above  this  rose  what  even 

I  my  distant  station  could  be  recognized  as  naked  black  deserts,  streaked  here 
there  with  snow,  while  above  this  was  the  terminal  cone,  snow-covered  at  the 

I I  saw  ir,  and  with  a  depression  at  the  summit  from  which  slowly  drifted  a 
I  vapor.       The  railway  south  of  Taormina  runs  along  the  coast  (and  is  carried 

Aroogh  cuttings  on  old  lava  streams,  which  here  flowed  down  to  the  sea)  until  it 
Kaches  Catania,  a  city  which,  as  every  one  knows,  is  not  only  built  on  lava,  but 
Midi  has  been  cut  through  and  through  by  lava  streams,  and  shaken  down  by 
ivtliquakes  in  recent  times,  and  which  lives  from  day  to  day  at  the  mercy  of  its 
Itmble  neighbor.— yi/Zp  Atlantic, 


ARCHEOLOGY. 


A  POMPEIAN  HOUSE. 

*'  The  house  which  was  begun  to  be  excavated  at  the  celebration  of  the  cen- 
tenary of  Pompeii,  and  is,  therefore  called  *Caso  delCentenario,'  and  from  which 
lAcn  saw  three  skeletons  dug  out,  has  proved  to  be  the  largest  hitherto  discov- 
ered, and  is  of  peculiar  interest.  It  contains  two  atria,  two  trielmia,  four  alaee  or 
wings,  a  caiidarium,  frigidarium,  and  tepidarium.  It  occupies  the  entire  space 
between  three  streets,  and  most  likely  a  fourth,  which  has  yet  to  be  excavated. 
Tlic  vestibule  is  elegantly  decorated,  and  its  mosaic  pavement  ornamented  with 
tut  figure  of  a  dolphin  pursued  by  a  sea  horse.  In  the  first  atrium,  the  walls  of 
wbich  are  adorned  with  small  theatrical  scenes,  the  pavement  is  sunk  and  broken, 
IS  if  by  an  earthquake,  and  there  is  a  large  hole  through  which  one  sees  the  cel- 
lar. The  second  atrium  is  very  spacious  with  a  handsome  perisytle,  the  columns 
—white  and  red  stucco — being  twenty-six  in  number.  In  the  center  is  a  large 
■arble  basin,  within  the  edge  of  which  runs  a  narrow  step.  On  the  pedestal  at 
one  side  was  found  the  statuette  of  the  Faun  which  we  lately  described.  The 
most  interesting  place  in  the  house  is  an  inner  court  or  room,  on  one  side  of  which 
is  the  niche,  with  tiny  marble  steps,  often  to  be  seen  in  Pompeian  houses.  The 
iiescoes  on  the  walls  are  very  beautiful.  Close  to  the  floor  runs  a  wreath  of  leaves 
about  a  quarter  of  a  yard  wide,  with  alternately  a  lizard  and  a  stork.  Above  it, 
about  a  yard  distant,  droop,  as  if  from  over  a  wall,  large  branches  of  vine  or  ivy 
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and  broad  leaves  like  those  of  the  tiger-lily— all  freely,  naturally  and  gracefidM 
drawn.     At  each  corner  of  the  room  a  bird  clings  to  one  of  these  branches.  Th 
comes  a  space — bordered  at  the  top  by  another  row  of  leaves — in  which  is 
sented  a  whole  aquarium,  as  if  the  room  were  lined  with  tanks.     There  are  diA 
ent  sorts  of  shells  and  aquatic  plants  lying  at  the  bottom  of  the  water,  and 
ming  in  or  on  it  all  kinds  of  fish,  jelly-fish,  ducks  and  swans,  admirably  skei 
with  a  light  yet  firm  touch.      The  ripples  made  by  the  swimming  ducks  are 
cated,  and  one  duck  is  just  flying  into  the  water  with  a  splash.      On  each  side 
the  niche  this  amusing  aquarium  is  enlivened  by  a  special  indklenL     To  the  id 
large  octopus  has  caught  a  monstrous  muraenal  (lamprey) — which  turns  arouml! 
bite — in  its  tentacles ;  to  the  right  fine  lobster  has  pierced  another  muraBnal  th 
and  through  with  its  long  hard  feelers  or  horns.      These  creatures  are  painted 
the  natural  colors  very  truthfully.     On  the  left  wall  above  the  fishes,  are  ti 
sphinxes,  supporting  on  their  heads  square  marble  vases,  on  the  brim  of  each 
which  sits  a  dove.      Behind  the  niche,  and  on  the  left  side  of  the  room,  runt^ 
little  gallery  with  a  corridor  underneath,  lighted  by  small  square  holes  in  the  ba 
der  of  hanging  branches.     The  wall  of  this  gallery  behind  the  niche  is  decoraM 
with  a  woodland  landscape,  in  which,  on  one  side,  is  represented  a  bull  runnia 
frantically  away  with  a  Hon  clinging  to  his  haunches ;  on  the  other,  a  horse  Ijri 
struggling  on  his  back,  attacked  by  a  leopard;  all  nearly  the  size  of  life.     On 
side  of  the  doorway  is  painted  respectively,  a  graceful  doe  and  a  bear.    The  othl 
rooms  are  also  very  beautiful ;  one  with  a  splendidly  elegant  design  on  a  bite 
ground ;  in  another  a  small  frescoe  representing  a  man  pouring  wine  out  of 
amphora  into  a  large  vessel.     The  bathrooms  are  large  and  elegant,  the  cold  bal 
spacious  and  of  marble.     In  one  room  a  corner  is  dedicoted  to  the  larrs 
penates^  and  in  the  fresco  decoration,  among  the  usual  serpents,  etc.,  I  notice 
the  singular  figure  of  a  Bacchus  or  bacchante,  entirely  clothed  with  large  grapei 
In  one  of  the  mosaic  pavements  is  a  head  of  Medusa,  the  colors  very  bright 
well  preserved.      As  some  of  the  ruins  are  only  excavated  to  within  two  or  thrc 
feet  of  the  floor,  it  is  possible  that  many  valuable  ornaments  or  statuettes  may  yei 
be  found,  as  everything  indicates  that  this  splendid  house  belonged  to  some  ridi| 
citizen.*' — London  News.  1 


INTERESTING  DISCOVERIES  IN  CLINTON  COUNTY,  OHIO.       \ 

Ever  since  archaeologists  began  the  study  of  the  origin,  habits,  mode  of  liv- 
ing  and  cause  of  the  mysteriously  complete  disappearance  of  that  strange  race 
of  people  which  we  moderns  call  **  Mound  Builders,"  the  absence  of  any  pic- 
tured or  written  record  from  their  hands  has  proved  the  rock  in  the  way  which 
stopped  all  further  inquiry,  almost  at  the  entrance  door  to  their  charmed  history. 
Thoroughly  scientific  and  able  men  have  studied  the  subject  carefully  and  closely 
from  the  basis  of  the  discoveries  made  of  earthworks,  utensils,  weapons  and  or- 
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QtSy  and  after  years  of  patient  work  have  published  their  theory  of  the  mat- 
>  the  world.  Other  men,  with  as  great  learning  and  ability,  have  followed 
footsteps  and  evolved  other  and  contrary  conclusions  from  the  investiga- 
lof  similar  facts;  they,  in  turn,  to  be  followed,  year  after  year,  by  still  others 
\  constantly  varying  opinions,  until  the  manifold  theories  put  forth  in  regard 
•entrance"  and  the  **  exit  "of  this  extinct  race  have  become  a  maze 
i  leads  in  every  direction,  but  centers  upon  no  one  point.  All  these  theor- 
^  however,  are  agreed  that  were  any  written  characters  or  hieroglyphics  of  the 
Builders  to  be  discovered  it  would  contribute  in  a  marvelous  degree  to- 
Ithe  clearing  up  of  the  mystery.  Short's  ** North  Americans  of  Antiquity," 
published  as  late  as  the  present  year,  says:  **No  well  authenticated 
Builder  hieroglyphics  have  yet  come  to  light."  Clinton  county  is  rich 
QS  of  the  Mound  Builders,  and  our  archaeologists  believe  that  they  will 
liapply  the  hiatus  necessary  to  establish  the  identity  and  trace  the  race  origin 
I  Ihe  early  rulers  of  America.  More  than  a  year  ago  Mr.  Jonathan  Richard- 
k  discovered  in  a  mound  in  this  county  an  engraved  tablet-stone  and  a  **but- 
f  relic"  bearing  hieroglypics,  both  of  which  were  first  noticed  and  described 
lAe  Cincinnati  CommerciaL  They  were  afterward  photo-lithographed  and  de- 
\  and  engravings  issued  in  pamphlet  form. 
Now  comes  another  discovery  which  is  as  important  as  any  yet  made.  Mr. 
Frazier,  a  farmer,  residing  some  four  miles  north  of  Wilmington,  and  in 
t vicinity  of  an  old  deer  **lick,"  while  spading  in  his  garden  on  Friday  even- 
;  bst,  unearthed  a  stone  pipe  of  curious  construction,  which  he  yesterday 
:  in  for  inspection  by  your  correspondent.  The  pipe  is  fashioned  from  the 
}  ttone  known  as  Qinton  rock,  two  or  three  specks  of  iron  pyrites  being  visi- 
^hard  as  flint  and  shaped  like  a  rubber  ball  flattened  by  compression,  its  great- 
t diameter  being  2^  inches  and  its  thickest  i^  inches.  It  is  elaborately  and 
Uy  carved,  being  really  a  fine  piece  of  workmanship.  In  a  circular  de- 
filling  the  space  of  one  of  its  sides,  is  a  bas-relief  (front  view)  of  a  hu- 
I  &ce  with  high  cheek  bones,  wide,  straight  mouth,  flat  nose,  full  lips,  low, 
1  forehead,  and  the  entire  facial  features,  indicative  of  the  presence  of  craft, 
ning  and  intelligence  struggling  for  the  mastery.  It  is  not  the  face  of  an  In- 
Eim,  Dor  such  a  one  as^n  Indian  could  have  imagined.  On  the  opposite  side 
Irfthe  pipe  is  a  hollow,  fitted  to  the  ball  of  the  thumb  when  in  position  for  hold- 
» the  pipe.  Through  one  side,  and  just  above  where  the  stem  should  be  in- 
Fwed,  is  drilled  a  hole,  evidently  intended  for  the  reception  of  a  string  by  means 
f  if  which  the  pipe  could  be  suspended  around  the  neck  of  its  owner,  or  upon  ihe 
Lviflof  his  dwelling.  On  the  front  of  the  bowl — being  the  side  farthest  from  'he 
"■(icr  when  the  pipe  is  in  use — is  an  oblong  sunken  space  in  which  is  carved 
Ae  outline  of  a  beaver,  its  head  toward  the  upper  part  of  the  bowl.  But  the 
mm  point  of  interest  in  this  relic,  and  that  which  gives  it  its  greatest  value,  con- 
Ms  in  a  series  of  hieroglyphics  beginning  just  below  the  face  and  extending 
■round  the  under  side  of  the  bowl.     A  quarter  of  an  inch  below  the  circle  which 
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incloses  the  face  is  a  character  fashioned  like  the  figure  8  laid  upon  its  side, 
the  two  inclosed  spaces  filled  with  curious  characters,  and  its  right  end  adi 
with  a  cresent  shaped  mark  with  the  horns  turned  outward.  Beneath  di 
other  characters  in  some  respects  bearing  resemblance  to  those  of  the  Mtjfj 
guage.  One  is  shaped  like  a  wheel  with  four  spokes;  another  like  thelcll 
with  three  dots  inclosed,  and  a  branch  with  twigs,  shooting  from  its  upper 
while  others  take  on  shapes  the  like  of  which  we  have  never  seen  before. 

May  not  these  little  figures  prove  to  be  the  lever  that  shall  unravel  the 
tery  which  surrounds  the  history  of  that  race  whose  footprints  on  this  ooM 
are  so  strongly  outlined  and  yet  so  inexplicable,  and  set  at  rest  the  floatii| 
ories  in  regard  to  their  origin  which  have  been  so  contradictory  and  unsat 
tory?  Mr.  F.  has  been  offered  a  considerable  sum  of  money  for  his  **« 
but  refuses  to  sell.  It  is  now  temporarily  in  the  possession  of  Dr.  L.  B.  W 
of  Wilmington,  a  well  known  experienced  archaeologist.* 

*  Referring;  to  this  discovery  «re  call  attention  to  the  following  note  by  a  well  known  writer  wkt 
us  the  article  —[Ed. 


THE  ANTIQUE  PIPE  FOUND  IN  CLINTON  COUNTY. 

To  the  Editor  of  the  Reinew: 

I  notice  an  account  in  the  Commercial  of  a  pipe  recently  found  in  ClintooO 
ty,  and  compare  the  figures  you  engrave  as  fac  similes  of  those  on  the  pipci 
those  in  the  third  and  fourth  volumes  of  Lord  Kingsborough's  ''Antiqott 
Mexico."  Is  there  any  good  reason  why  the  theory  may  not  be  sustained tkl 
the  specimens  of  sculpture  so  numerous  in  the  Mississippi  Valleys  may  not  I 
been  the  product  of  the  people  inhabiting  Mexico  at  the  time  of  the  conqna 
that  country  by  Cortez?  The  Indians  made  none  of  them,  but  received  thol 
in  the  way  of  trade  from  the  far  more  cultivated  race  of  Mexicans.  Thc^ 
mens  of  pottery  found  on  the  banks  of  the  Ohio  are  all  of  a  nature  similar  to4 
found  in  Kingsborough's  great  work,  and  were  received  by  the  Indians.  1 
many  of  them  were  deposited  in  mounds  was,  of  course,  natural,  as  they  arei 
found  all  over  Eorope  in  similar  mounds,  constructed  by  the  Scythians  and  ^ 
barbarous  people.  See  Martin's  History  of  France  and  Thierry.  Similar  sf 
mens  of  sculpture  are  also  found  now  in  the  Canary  Islands.  Why  do  not 
facts  properly  suggest  that  the  artists  belonged  in  all  cases  to  the  same  race, 
that  this  race  found  its  way  to  the  American  Continent,  by  way  of  the  Cu 
Islands  and  the  East  Atlantic  Islands  that  once  stood  where  now  is  found  die 
gos^o  Sea  ?  That  portion  of  the  race  that  had  reached  Mexico  before  the  sin 
of  the  lost  Atlantis  became  isolated  from  Europe  and  was  in  the  plenitude  c 
civilization  when  Cortez  discovered  it  and  ended  its  career  by  conquest 
race  naturally  spread  all  over  the  American  continent,  taking  full  possessii 
South  America,  where  Peru  was  the  center  of  power.  In  advancing  to  the  ^ 
it  met  the  Indians,  who  had  come  from  the  north  of  Europe  by  way  of  Greei 
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Asia  by  way  of  Behring  Straits.     The  Indians  remained  masters  of  the  \ 
.while  the  Mexicans  perfected  their  civilization  in  the  South.     Had  Cortex 
las  hard  to  discover  history  as  he  did  to  plunder  the  people  of  Montezuma, 
fin  a  condilion  to  have  had   his  labor  rewarded  with  some  of  the  most  as- 
developments  of  all  antiquity.     But  the  old  scoundrel  b  rned,  destroy- 
linated  every  link  he  found,  as  far  as  possible,  and  we  now  have  a  few 
Rnth  nothing  but  guess  work  as  to  their  meaning.      Everything  found  now 

I  be  preserved  with  **  religious"  care,  until  the  key  to  the  meaning  of  hiero- 
il  characters  is  at  last  found,  and  the  mystery  of  the  Aztecs  and  the  Indian 
Iftred  up.  ANTiguiTAS. 

I  A  deep  interest  is  taken  in  the  explorations  about  to  be  made  in  Mexico  and 
titral  America,  in  order  to  bring  to  light  the  lost  history,  skill,  inventions,  arts, 
kAosand  science  of  the  unknown  races  who  lived,  died  and  passed  into  obli- 
poo  this  continent.  Many  remains  have  been  discovered,  but  much  still  re- 
BkSlo  reward  the  antiquarian,  the  historian,  and  the  friend  of  humanity. 
One  link  needs  perfecting.  The  Aztec  antiquities  now  on  exhibition  in  the 
dlitan  Museum  of  art  are  nearly  similar  in  design  to  those  discovered  re- 
in the  Isle  of  Cyprus  It  may  possibly  be  shown  by  further  discoveries 
'  same  race  of  men  who  inhabited  Cyprus  struck  America  1400  or  1500 
fore  the  Christian  era.  This  discovery  will  show  that  the  Phaenici:ins, 
nans,  or  Egyptians  colonized  America, 

fica  is  an  old  country.     It  is  an  error  to  say  it  was  discovered  by  Colum- 
hat  was  only  a  restoration  of  the  knowledge  lost  by  a  certain  jiorlion  of 
rid,  through  timidity,  fear,  and  a  want  of  skill  in  navigation.      What  had. 
I  known  to  millions  was  no  discovery.     People  talk  of  the  discovery  of  gU 
circulation  of  the  blood  as  something  new.      The  Phcenicans  and  Platol 
'them  thousands  of  years  ago.     There  is  a  strong  probability  that  Americai 
Jy  colonized  by  the  Phcenicans,  Carthaginians,  and  Egyptians, 
I  the  elaborate  article  in  the  Sun  on  this  subject  you  are  right  in  speaking 
rican  civilization  as  dating  back  to  the  beginning  of  Assyrian  history.       If 
kbe  shown  that  American  antiquities  are  similar  to  those  of  the  Phccnicians 
rthaginians,   then  the  race  of  Cham  and  not  of  Sem  originally  peopled 
The   same   race  colonized  Spain,    Ireland,    France,   Italy,   Sardinia, 
and  the  Balearic  Isles  in  the  Mediterranean. 
In  calculating  the  increase  of  population  after  the  deluge,  we  may  recall  the 
seventy  souN among  the  Jews  went  down  to  Egypt;  in  the  course  of  215 
flhcy  numbered   nearly  3,000,000,     Still   further,   the  Phcenicians  having 
.  stnaU  colonies  in  various  countries,  these  grew  into  nation^,  — G?r,  N.   K 
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SCIENCE  LETTER  FROM  PARIS. 

June  1$,  fSSo.^ 

French  alienists  consjider  **halkidnation*'  as  a  perception  without 
and  •'illusion'*  as  a  real  perception  falsely  interpreted.  In  both  cases  the 
is  due  to  united  physical  and  mental  causes,  that  is,  the  commencement 
physical  sensation.  An  ancient  and  famous  philosopher  maintained  that  the 
tire  universe  was  only  a  gigantic  hallucination.  People  are  not  necessarily  M 
mad  because  laboring  under  an  illusion ;  at  a  distance  a  square  tower  m»j 
pear  round,  owing  to  perspective  modifying  the  apparent  forms  of  objects, 
the  eyes  of  a  maniac,  hnen  suspended  from  a  line  becomes  hanging  corpses; 
ages  floating  in  the  air,  appear  balloons  directed  by  aeronauts,  Lasetjue  del 
that  illusion  is  to  hallucination,  what  slander  is  to  calumny.  With  lunatic 
least,  it  is  the  ear  which  occupies  the  first  rdle  in  cerebral  troubles;  they  hear 
sound  of  footsteps  as  of  a  person  walking  in  another  room;  or  some  ro 
notes,  musketry  fire,  or  the  reports  of  cannons.  But  there  is  an  abyss  bctii 
the  patient  who  hears  only  sounds,  and  him  who  listens  to  words,  the  latter  at 
in  monosyllables,  then  becoming  phrases,  and  finally  sentences,  till  the  affli 
indulges  in  replies,  and  terminates  by  believing  he  is  in  presence  of  a 
personality  who  encroaches  on  his  existence.  Such  is  the  meaning  of  the 
sesscd"  of  the  Middle  Ages,  and  later  of  the  seventeenth  century.  It  \% 
thai  the  exorcists  charged  lo  deliver  the  Ursulines  of  London  from  the  di 
cal  spirits  of  which  they  were  possessed,  became  in  several  instances  ih 
the  victims  of  the  epidemic.  Sight  also  plays  a  conspicuous  role  in  hall 
tions,  producing  alcoholic  night- mares,  and  unceasing  terrifying  visions. 
sensitive  apparatus  is  composed  of  extremities  which  receive  the  impression;' 
tube  w^hich  transmits  it,  the  ganglions  which  receive  and  condense  it,  then 
cellules  of  the  hemisphere  of  the  brain  which  perceive  it,  and  that  repi 
matter  in  its  highest  expression  of  relationship  with  intellectual  faction! 
where  alone  phenomena  can  be  judged.  The  deaf,  strange  to  say,  suffer 
hallucinations  of  hearing,  as  well  as  the  blind  from  those  of  seeing.  Certafli 
physiologists  main u in,  that  we  ought  never  to  forget  anything,  because  the  cflt* 
bal  cells  always  remain  filled  with  impressions,  though  in  a  latent  state,  and  thM 
there  is  a  mystical  power,  independent  of  our  will,  at  work,  ready  to  call  up  the^e 
forgotten  senrences.  During  a  conversation,  we  may  suddenly  forget  a  name  of 
date;  next  day  when  the  circumstance  has  passed  away,  the  w^anted  name  of 
date  will  surge  up.  What  is  that  automatic,  mysterious  secretary  that  has  bcfll 
working  for  us  independent  of  our  will?  J.  J,  Rousseau,  when  converstii|i 
was  heavy  and  embarrassed,  and  it  was  only  on  arriving  al  the  foot  of  the  stai^ 
case  that  he  discovered  the  witty  reply  that  he  ought  to  have  made  in  the  drif- 
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room.     Often  when  at  school,  the  lesson  imperfectly  learned  during  the  even* 
J  becomes  well  engraved  in  the  memory  on  our  awakening;     The  mind  has 
rkcd  for  us  during  sleep,  but  we  were  unconscious  of  its  acts.     In  antiquity, 
iODanes  saw  appear  the  black  Eumenides  or  the  divine  Apollo;  mythology  is 
laced  by  the  Virgin  and  ihe  saints,  and  it  is  a  fact  well  known  to  alienists, 
delirium  and  hallucinationsof  Catholics  differ  essentially  from  those  of  Prot- 
Van  der  Kalk  remarks,  that  it  is  by  the  left  ear  that  patients  who  are 
i,  a&sert  they  hear  Satan  speaking   to  them,  while  another  patient  claim- 
to  be  ID  relations  without  a  good  and  bad  spirit*  at  once  invariably  received 
of  vice  by  the  left,  and  counsels  of  virtue  by  the  right,  ear, 
ic  sun  has  become  a  subject  of  very  popular  study  ;  naturally  we  ought  to 
;ed  in  the  rays  of  a  star  on  which  life  hangs.      The  sun  is  the  heart  of 
etary  organism  :  each  of  its  pulsations  spreads  vital  force  not  only  to  our 
tome  thirty-seven  millions  of  leagues  distant,  but  to  Neptune  i,ioo  millions' 
es  away,  also  to  the  pale  comets  abandoned  to  an  eternal  winter,  and  stiH 
to  stars  millions  of  milliards  more  distant  still.      This  force  emanates  in- 
ly from  the  sun's  energy,  and  is  distributed  around  into  space  with  marvel- 
lidtly;    eight  minutes  suffice  for  light  to  bound  to  us  from  the  sun,  at  the 
75,000  leagues  per  second.     The  sun  is  108  times  larger  in  diameter  than 
:h ;  1 ,279,000  times  more  voluminous,  and  324,000  times  more  dense.    The 
m  dome  in  the  worid  is  thai  at  Florence  erected  by  the  genius  of  Briinelles- 
is  about  forty-nine  yards  in  diameter,  the  dome  of  the  Pantheon  of  Paris 
twenty-three   yards,   yet  the  latter  and  a  bullet  eight  inches  in  diameter, 
reprtsent  the  relative  magnitudes  of  the  sun  and  our  planet.     In  other 
suppose  the  sun  placed  in  a  scales,  it  would  require  524,000  earths  to  make 
les  turn.     The  planets  that  revolve  'round  the  sun  resemble  so  many  toys, 
and  stars  themselves  are  only  atoms  of  the  infinite.     The  moon  gravitates 
the  earth,  and  the  earth  around  the  sun,  while  the  sun  whirls  the  planets 
tr  satellites  toward  the  constellation  Hercules,  and  these  movements  arc 
with  a  ryihm  and  exactitude,  following  determined  laws,  as  the  hands  of 
turn  on  the  pivot  or  the  concentric  circles  ihat  ebb  away  on  the  surface 
id  when  a  stone  is  thrown  therein.     All  is  movement,  vibration,  harmony, 
let  light  the  atoms  of  ether  oscillate  at  the  rate  of  740  milliards  of  vibrations 
second  ;  red  light  is  slower,  its  vibrations  in  the  same  lime  are  about  380  mil- 
the  color  violet,  is  in  the  order  of  colors,  what  the  highest  note  is  in  the 
sound  ;  red  represents  the  lowest  color,  or  base  note.     An  object  floating 
water  obeys  the  ripples  or  weaves  which  arrive  from  various  sides,  so  the 
ether  undulates  under  the  influence  of  heat  and  light,  the  atom  of  air  un- 
influence  of  sound,  and  the  planet  and  the  satellite  under  the  influence  of 
ion.     To  comprehend  the  distance  of  the  Earth  from  the  Sun,  were  a  can- 
ball  to  travel  at  the  rate  of  550  yards  a  second,   it  would  require  nine  years 
eight  months  to  reach  the  sun.     Again  the  Sun  is  the  center  of  most  astound- 
conflagrations  and  explosions.      If  the  space  between  our  planet  and  the  Sun 
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could  traosmit  the  noise  ^ 

would  necessitate  some  fourteen  years  to  arrive  to  us.      A  train  traveling  aj, 
rate  of  thirty-eight  miles  an  hour,  would  require  266  years  to  reach  the  Sun 
vogager  who  left  at  that  rate  of  traveling  during  the  reign  of  James  L,  would 
ly  be  due  at  his  destination  to-day. 

The  Sun  is  the  source  from  which  flows  all  the  forces  that  put  the  earth  am 
its  life  in  motion,  it  is  the  Sun's  heat  which  causes  the  wind  to  blow,  the  cloud 
to  rise,  rivers  to  flow,  forests  to  grow,  fruit  to  ripen,  and  man  himself  to  exist 
This  united  force,  constantly  and  silently^  exercised  to  raise  the  resevoirs  of  rail 
to  their  mean  atmospheric  height,  to  fix  carbon  in  plants,  to  give  to  terrestril 
nature  her  vigor  and  her  beauty,  is  estimated  in  a  mechanical  point  of  view,  ti 
be  equal  to  543  milliards  of  steam  engines,  of  400-horse  power  each,  working  (bj 
and  night  incessantly.  It  is  the  Sun's  heat  which  maintains  matter  in  its  thre 
states,  solid,  h'quid  and  gaseous.  Examined  through  a  powerful  instrument,  th 
surface  of  the  sun  appears  to  be  covered  with  small  grains  of  diff*erent  forms,  hii 
where  the  oval  predominates,  the  interstices  which  are  very  free,  form  a  kind  0 
gray  net-work,  the  knots  of  this  net* work  enlarge  sometimes  as  to  form  pora 
which  increasing  still,  give  birth  to  a  **spot.*'  The  luminous  surface  of  the  Sui 
has  been  called  photosphere  \  it  is  not  uniform  but  composed  of  a  multitude  c 
luminous  points,  disseminated  on  the  somber  net-work.  These  points  or  grains 
produce  the  heat  and  light  that  we  receive  from  the  Sun,  and  occupy  about  on< 
fifth  part  of  the  surface  of  that  star ;  if  they  approach  closer  to  each  other,  mulC 
plying  and  condensing,  the  dark  netting  would  disappear,  the  light  wauld  b 
increased  from  two  to  five  fold,  and  the  heat  in  proportion ;  were  they  on  tl» 
contrary  to  diminish,  light  and  he  it  would  disappear,  and  the  world  expire  froi 
cold.  We  call  flame  and  fire  all  that  which  burns,  but  the  gases  in  the  Sua' 
atmosphere  possess  such  an  elevated  degree  of  temperature  that  it  is  irapossibJ 
for  them  to  burn.  Occasionally  protuberances  are  visible  round  the  sun ;  thei 
are  due  to  explosions  of  hydrogen,  which  shoot  that  gas  upward  at  the  rj^| 
244,000  yards  in  a  second;  these  eruptions  continue  during  several  hours,  mi 
days,  motionless  as  immense  luminous  clouds,  when  they  fall  down  in  showers  € 
liquid  fire.  These  phenomena  are  hurricanes;  now  a  hurricane  of  the  grcate 
intensity  on  our  planet,  does  not  travel  at  a  greater  rate  than  100  miles  an  horn 
the  fire-hurricane  travels  that  space  in  a  second  Vesuvius  has  entombed  Porope 
and  Herculaneum  beneath  its  lavas.  A  solar  eruption  shooting  up  flames  to  tb 
height  of  63,000  miles  in  a  few  seconds,  would  bury  our  earth  under  its  shower  < 
fire,  reducing  terrestrial  life  to  ashes  in  a  shorter  space  of  time  than  is  retjuired  | 
read  these  lines.  ^1 

Messrs,  Richet  and  Mourrut  have  conducted  a  series  of  experiments  at  iM 
on  digestion  with  fishes ;  with  the  latter,  as  in  the  case  of  other  classes  of  vertebrati 
there  is  a  very  great  diversity  in  point  of  intensity  of  digestion  ;  pending  the  pr 
cess  of  digestion,  the  stomach  is  very  acid,  and  the  contrary  when  the  stomach 
empty;  the  gastric  liquid  acts  more  powerfully  the  less  it  is  pure;  temperatu 
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ingmcots   tbe  digestive  process,  and   while  the  gastric  juices  do  not  at  all   affect 
lUrch,  ihey  rapidly  transform  fibrine. 

Messrs.  de  Fonvielle  and  Lontin  have  produced  a  new  and  elegant  fomi  of 
magnetic  rotation,  very  ingenious,  and  that  will  be  an  addition  to  lessons 

ysics.  The  apparatus  consists  of  a  gal  va  no -metric  frame,  in  the  center  is  a 
pece  of  iron  on  a  pivot,  which  is  polarised  by  a  magnet,  Bxed  on  the  exterior  of 
fte  frame.  When  the  electric  current  traverses  the  gal vano-me trie  spirals,  the 
piece  of  iron  revolves  with  a  grand  rapidity.  The  principle  is  not  novel  and  de- 
peiuU  on  the  difference  in  intensity  of  the  alternative  currents.  The  latter  if 
produced  by  a  Gramme  machine^  and  made  intermittent,  will  serve  equally  well. 

M.  Ijchtenstein  has  placed  the  insects,  which  produce  the  gall  nut,  in  some 
fcibc^  in  time  they  deposited  young  insects,  which  perished,  as  he  did  not  know 
Iberr  peculiar  food.  He  observed  that  during  August  other  insects  replaced  those 
thit  had  left  the  gall  nut,  and  produced  young,  the  latter  disappearing  in  the 
teidcr  twigs  of  the  (poplar)  tree,  forming  thereon  a  kind  of  pad. 

Asparagus,  the  variety  white  stems  and  purple  heads,  is  a  favorite  spring 
dish  in  France,  and  the  Italians  in  their  love  for  that  comestible  are  surpassed 
bf  ihe  French.  The  market  gardens  of  Argenteuil  eclipse  those  of  Ravenna. 
Does  asparagus  exercise  a  nutritive  action ?  It  is  doubtful;  it  contains  a  little 
phosphate  of  lime  and  potash.  However,  it  is  a  very  light  and  agreeable  aliment, 
admirable  for  convalescents,  on  condition  that  the  sauce  suits  their  stomach. 
Aiptragus  excites  the  appetite  and  has  a  diuretic  action.  The  root  of  the  plant 
il  employed  against  jaundice  and  aflTections  of  the  bladder,  it  relieves,  according 
hypertrophy  of  the  heart.  It  is  employed  as  a  calmant  by  others,  as  it 
I  irritate  the  stomach,  like  digitalis  J  it  is  bad  for  those  recovering  from 
tmcttlated  rheumatism;  there  are  authorities  who  profess  asparagus  will  cure 
hydrophobia.     As  a  curative  agent  it  may  be  safely  concluded  to  have  no  effect. 

Dr.  Delpech  demands  that  rearing  bees  on  the  outskirts  of  the  city  be  pro- 
blMted.  Several  fatal  cases  of  stinging  have  occured»  especially  in  the  face^  the 
ABgbborhood  of  the  nervous  centers,  where  the  blood,  changed  by  the  venom  of 
(^  ftiiig»  rapidly  decreases  the  activity  of  the  nervous  system,  thus  suspending 
the  functions  essential  to  the  maintenance  of  life. 

In  the  Cevennes,  sheep  are  largely  reared  for  their  milk,  which  is  made  into 
cheese,  the  Rot|uefort  being  the  most  celebrated;  even  in  the  lime  of  Pliny  the 
ibecp  cheese  of  Lozcre  (Luzara)  was  famous, and  was  sent  from  Nismes  to  Rome. 
Tw9  curious  facts  to  note  in  connection  with  this  breed  of  sheep,  reared  for  milk- 
flf  purposes  j  many  have  four  nipple«i,  cases  occurring  of  yielding  milk  by  each, 
ind  the  ordinary  two  teats  are  very  voluminous, 

M.  Toussaint  has  studied  the  subject  of  phthisis  in  pigs,  and  finds  that  it  is 

itary,  aind  can  be  contracted  by  the  progeny  whil«  sucking,  by  inocculation 

co-habitation.     The  disease  resembles  galloping  consumption  in  human  beings, 

brings  about  death  in  a  few  weeks.     In  sheep  the  malady  takes  a  chronic 
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LippiNCOTi's  Pronouncing  Gazetteer  of  the  World:  pp.  2478  large  Octavo: 

J.  B.  Lippincott  &  Co.,  Philadelphia  1880.       For  sale  by  H.  H.  Shepard. 

$10.00. 

It  is  difficult  adequately  to  concjeive  Of  the  vast  strides  made  in  geographical 
knowledge  within  a  few  years, except  by  comparison  of  old  works  with  new  ones, 
and  this  will  be  found  an  especially  truthful  statement  by  the  student  who  com- 
pares any  Gazetteer  more  than  five  years  old  with  that  recently  published  by  J.  B. 
Lippincott  &  Co.  He  will  find  that  it  now  takes  nearly  2500  pages,  double  column, 
fine  print,  to  describe  what  was  fully  described  a  few  years  since  in  far  less  space- 
He  will  also  be  surprised  to  learn  not  only  that  many  new  and  important  places 
have  sprung  into  existence  and  become  important  commercial  centers,  bat 
that  so  many  which  were  in  former  editions  mentioned  as  thriving  cities  and  towns, 
even  in  our  own  country  are  now  utterly  abandoned  and  unknown.  It  is  astonish- 
ing to  see  how  perfectly  the  work  under  consideration  has  been  made  up.  It  not 
only  contains  recent  and  authentic  information  respecting  the  countries,  islands, 
rivers,  mountains,  cities,  towns,  &c.,  in  all  portions  of  the  globe,  but  it  actually 
gives  an  account  of  more  than  one  hundred  and  twenty -five  thousand  places,  with 
correct  spelling  and  pronunciation  indicated  in  all  instances.  We  have  been  surpris- 
ed and  have  quite  surprised  several  friends,by  the  extreme  minuteness  of  the  infor- 
mation contained  in  this  work  as  well  as  by  its  extent.  Of  course,  to  secure  such 
perfection  a  vast  amount  of  labor  has  been  expended  in  consulting  similar  works 
in  all  languages,  books  of  history  and  travel,  official  documents,  and  by  a  most 
extensive  private  correspondence  all  over  the  globe. 

In  addition  to  the  vastly  increased  number  of  places  noticed,  such  particular 
attention  has  been  paid  to  orthography,  pronounciation,  ancient  and  modem 
names  of  places  and  signification  of  geographical  names  as  to  render  them  charac- 
teristics of  the  work. 

For  public  libraries,  schools,  teachers,  and  all  persons  requiring  books  of 
reference,  this  is  a  book  of  sterling  value  and  of  the  most  reliable  character. 


First  Annual  Report  of  the  Department  of  Statistics  and  Geology  of  the 

State  of  Indiana.     1879,  PP-  5i4»  Octavo:  Indianapolis,  Douglass  &  Car- 

hn,  1880. 

It  is  a  little  singular  that  at  this  late  day  the  State  of  Indiana  is  publishing 
her  first  Report  of  this  kind.  With  her  exhaustless  resources  of  almost  every  kind 
it  would  naturally  be  supposed  that  they  would  have  been  long  years  since^madc 
v-nown  to  the  world  in  every  practicable  way. 

*^  't  though  late  in  beginning,  the  work  has  been  well  done,  and  no  one  can 
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fcad  this  Report  without  acknowledging  that  the  facts  compiled  have  been  judi- 
ciously and  forcibly  set  forth  and  that  great  credit  is  due  Professor  Collet  and  his 
issistants  for  industry  in  collecting  and  skill  in  preparing  them.  The  general  de- 
scription of  the  State  with  which  the  volume  commences, and  the  statistical  tables 
which  follow,  furnish  the  most  complete  and  satisfactory  account  of  the  progress 
<rf  the  State  in  agriculture,  manufactures,  trade,  finances,  education,  religion, 
fO{Milation  and  hygiene  that  could  be  desired  and  just  such  information  as  the  im- 
■igrant  needs. 


hOCEEDINGS   OF   THE   ACADEMY  OF    NATURAL   SCIENCES   OF    PHILADELPHIA,    FOR 

March,  April  and  May,  1880:  pp.  152  Octavo,  illustrated. 

This  Society,  which  has  been  in  existence  since  181 7,  still  keeps  up  its  active 
lork  and  this  volume  contains  the  results  of  the  original  researches  and  investi- 
jttioDs  of  some  of  the  best  known  naturalists  in  the  country ;  such  as  Leidy,  Mee- 
ka,  Lockington,  Heilprin,  Kingsley,  Allen,  Bergh,  Redfield  and  Kelly,  and  is 
intnued  copiously. 

Dr.  Ruschenberger  is  President,  Prof.  Thomas  Meehan,  Vice  President,  and 
fcot  Jos.  Leidy,  M.  D.,  is  Chairman  of  the  Publication  Committee  and  Edward 
].  Nolan,  M.  D.,  Editor. 


EsiGiNEERiNG  PROGRESS  IN  THE  United  States  :  By  Octavc  Chauute,  C.  E  :  pp. 

40,  Octavo. 

This  is  the  annual  address  for  1880,  read  by  Vice-President  Chanute  (for- 
■crlyour  fellow  citizen)  at  the  twelfth  Annual  Convention  of  the  American  Society 
of  Civil  Engineers,  held  at  St.  Louis,  May  25th,  1880 

The  paper  is  a  condensed  and  at  the  same  time  comprehensive  review  of  en- 
fincering  and  engineering  inventions  in  this  country;  taking  up  consecutively  the 
principal  points  of  interest  in  connection  with  Water  Works,  Hydraulics,  Canals, 
Street  Railways,  Bridges,  Preservation  of  Timber,  River  Improvements,  Light 
H»uses,  Marine  Engineering,  Telegraphic  Engineering,  Gas  Engineering,  Metal- 
lurgy and  Mining,  Agricultural  Engineering,  Transportation  of  meats  and  the  En- 
gineering Future. 

It  is  concisely  written,  but  possesses  great  interest,  and  will  doubtless  furnish 
to  future  numbers  of  the  Review  some  valuable  chapters. 


The  Study  of  Languages  Brought  back  to  its  True  Principles :  By  C.  Marcel, 
pp.  27,  Quarto:  J.  Fitzgerald  &  Co.,  N.  Y.  For  sale  by  the  K.  C.  Book  & 
News  Co. ;  1 5  cents. 

This  is  number  eight  of  the  Humboldt  Library,  and  like  its  predecessors  is  a 
shining  example  of  a  good  thing  in  cheap  literature.  M.  Marcel  is  the  author  of 
•'Languages  as  a  Means  of  Mental  Culture"  etc.,  and  has  had  large  experience 
as  a  teacher.  This  work  is  a  brief  summary  of  a  larger  work  not  yet  published, 
but  in  it  are  given  special  directions  for  the  acquisition  of  ancient  and  modern  Ian- 
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guages  by  learners  of  all  classes.  It  is  divided  into  chapters  upon  Subdivision 
and  order  of  study,  The  Art  of  Reading,  The  Art  of  Hearing,  The  Art  of  Speak- 
ing, The  Art  of  Writing,  Mental  Culture  and  Routine,and  covers  the  ground  fully 
in  each  instance. 


OTHER  PUBLICATIONS   RECEIVED. 

A  Record  of  the  Progress  of  Astronomy  during  the  year  1879,  by  J.  L.  E. 
Dreyer,  M.  A.,  of  the  Observatory  of  Trinity  College,  Dublin,  Ireland;  47  pp. 
Octavo  : — No  II.  and  III.  of  the  Publications  of  the  Missouri  Historical  Society  of 
St.  Louis,  being  the  Recollections  of  a  Septuagenarian,  by  Wm.  Waldo  Esq.,  21 
pp.  Octavo  : — The  Eleventh  Annual  Report  of  the  American  Museum  of  Nation- 
al History,  Central  Park,  N.  Y.  :  33  pp.  Octavo : — Annual  Report  of  the  Board 
of  Directors  of  the  Chicago  Astronomical  Society  and  Dearborn  Observatory,  1880 
(illustrated)  16  pp.  Octavo  :-^ Circular  of  the  Horological  and  Thermometrical 
Bureaus  of  the  Winchester  Observatory  of  Yale  College,  New  Haven,  June  1880^ 
8  pp.  Octavo. 


SCIENTIFIC  MISCELLANY. 


DOCTOR  TANNER'S  FAST. 

At  noon  on  June  28th,  Dr.  S.  H.  Tanner,  of  Minneapolis,  Minn.,  com- 
menced at  Clarendon  Hall,  New  York  City,  an  attempt  to  abstain  from  all  food 
for  a  period  of  forty  days.  It  appears  that  there  had  been  some  controversy  b^ 
tween  Dr.  Tanner  and  Professor  W.  A.  Hammond  and  other  members  of  the 
New  York  Neurological  Society,  upon  the  subject  of  the  length  of  time  that  the 
human  system  could  endure  total  abstinence  from  food,,  and  that  the  Professor 
had  made  Dr.  Tanner  an  offer  of  one  thousand  dollars  if  he  succeeded  in  living 
without  food  for  forty  days.  This  proposition,  in  consequence  of  a  mutual  mis- 
understanding, was  subsequently  withdrawn  and  the  Doctor  has  been  conducting 
the  experiment  at  his  own  cost  and  risk. 

Dr.  Tanner  is  about  forty  nine  years  of  age,  weighed  at  the  commencement 
of  his  fast,  isiyi  pounds,  and  is  of  a  rather  nervous  temperament.  He  has  been 
vigilantly  watched  at  all  times,  but  especially  so  since  the  ninth  day,  when  a  de- 
tail of  members  of  the  Neurological  Society  was  made  for  the  purpose. 

For  the  first  few  days,  owing  to  the  newspapers  being  filled  with  exciting 

political  news,  the  dispatches  were  very  meager,  but  as  the  time  has  progressed, 

and  the  termination  of  the  experiment  has  approached,  the  public  interest  in  the 

se  has  been  very  marked  and  is  daily  growing  in  intensity.     At  the  end  of  the 


DOCTOR  TANNER'S  FAST,  SiTl 

fifth  day  he  had  lost  in  weight  about  ten  pounds,  or  an  average  of  two  pounds  a 
day. 

On  the  seventh  day  his  temperature  was  98j4°  Fahr.,  and  his  pulse  96,  soft 
and  compressible.  The  skin  was  moist  and  healthy,  the  countenance  pleasant,  and 
wilhout  the  usual  appearance  of  anxiety  that  follows  long  fasting,  and  the  eye 
di/tM  and  unwavering,  with  normal  dilatation  of  the  pupil  The  tongue  was  moist 
and  slightly  furred,  but  not  more  so  than  would  naturally  follow  twenty -four 
hours*  privation  of  food.  His  conversation  was  deliberate  and  coherent,  but  a 
little  languid.  The  dimunition  in  the  excretion  of  urea  was  surprising,  as  deter- 
tntned  daily  by  Dr.  Van  Der  Weyde. 

On  the  nmth  day  his  temperature  was  98^°  and  his  pulse  96.  On  the  loth 
day  some  interesting  experiments  were  made  by  his  watchers  about  9  o'clock  to 
detcrniinc  whether  or  not  his  sensibility  was  diminished.  The  sesthesiometer 
was  employed,  an  instrument  consisting  of  two  sharp  points  which  are  arranged 
at  right  angles  to  a  graduated  scale,  upon  which  they  can  be  moved  backward 
and  forward-  This  was  applied  to  Dr.  Tanner's  feet,  legs,  hands  and  arms.  He 
was  almost  invariably  able  to  tell  whether  one  point  or  two  had  been  applied, 
CTcn  when  they  were  very  near  together.  He  distinguished  distance  as  small  as 
tbftre-cighths  of  an  inch,  and  the  opinion  of  the  physicians  was  that  his  sensibil-  ^^ 
itSf  iraa  not  diminished.  ^M 

On  the  eleventh  day  he  succeeded  in  regaining  some  of  his  lost  sleep,  and  his  ' 
htx  looked  a  little  less  pinched  and  haggard,  and  his  voice  was  clearer  and 
stronger.  At  noon  Dr.  Harwood  made  a  careful  examination.  The  tongue  was 
found  slightly  coated;  pulse  88;  temperature,  98|°^  respirations,  14.  The 
weight  as  taken  that  day  was  139^^  pounds,  showing  a  loss  of  about  seventeen 
{>ounds.  His  legs  and  arms  appeared  comparatively  plump  and  full.  About 
eight  o'clock  Dr.  Gunn  tested  his  strength  and  sensibility  with  the  dynamometer 

aesthesiometer  and  detected  nothing  abnormal. 

Dr.   Maurice  N.    Miller,    of   the  University  Medical  School,   watched   Dr. 

ner  during  three  days  as  a  scientific  observer.  He  made  a  number  of  anal- 
yses in  the  college  laboratory  which  convinced  him  that  Dr.  Tanner  had  taken 
BQ  food.  After  carefully  ascertaining  the  amount  of  urea  in  Dr.  Tanner's  bodily 
fluids,  he  pronounced  him  to  be  really  fasting.  On  the  15th  day  he  said;  **To- 
<iiy  has  tended  to  increase  my  conviction  that  the  Doctor  can  not  last  another 
week.  To  me  he  seems  unquestionably  more  feeble  to-day  than  yesterday.  Hb 
teioperaturc  is  very  high  and  the  back  of  his  neck  and  head  is  exceedingly  hot 
aod  feverish.  This  indicates  an  excessive  amount  of  nervous  wear  and  tear, 
hich,  of  course,  results  in  exhaustion  of  the  nervous  system/* 

On  the  thirteenth  day  his  temperature  was  97  ^^4*^  and  his  pulse  90  at  8  a.  m. 
At  6  p,  m.  his  pulse  was  96,  temperature  98/^°,  respiration  14.  By  the  dyna- 
Domefer  test  it  was  shown  thai  he  had  not  yet  lost  any  muscular  strength. 

On  the  fifteenth  day  the  temperature  was  98**,  respiration  15,  pulse  107,  weight 
33  pounds.     Much  of  his  time  is  spent  in  dozing  and  rinsing  his  mouth  with 
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water,  which  he  ejects  at  once.     He  complained  of  cold  and  seemed  drowsy  and 
sluggish. 

Entering  on  the  eighteenth  day  of  the  fast,  Dr.  Tanner  exhibited  a  marked 
improvement.  From  nine  o'clock  last  night  until  noon  the  Doctor  swallowed  b^ 
tween  thirty  and  forty  ounces  of  water.  His  weight  this  morning  was  137^^ 
pounds.  Allowing  one  pound  for  the  weight  of  the  coat,  he  has  gained  four 
pounds  since  Wednesday.  He  took  a  drive  to  Central  Park  in  the  morning,  and 
forced  the  dynamometer  up  to  151,  against  80  yesterday.  His  pulse  when  last 
taken  was  80,  temperature  98^°,  and  respiration  16. 

His  condition  was  unchanged  in  the  afternoon.  He  went  out  for  a  drive  to- 
night. His  pulse  was  76  and  temperature  98|°.  He  forced  the  indicator  of  the 
dynamometer  up  to  166  pounds,  showing  a  slight  increase  in  strength.  During 
the  past  twenty-four  hours  he  drank  seventy  ounces  of  water  and  felt  better  for  it 

Dr.  Chas.  S.  Tuttle  stated  that  during  the  experiment  up  to  the  eighteenth  day 
one  of  the  attending  doctors  and  himself  had  both  made  five  chemical  analyses,  and 
both  had  failed  to  discover  the  least  indication  of  any  nourishment  having  been 
taken. 

On  the  nineteenth  day  his  pulse  registered  82,  respiration  16,  temperature 
98^®,  weight  increased  to  136^  pounds,  although  he  had  taken  but  twenty-eight 
and  one-half  ounces  of  water  in  the  twenty-four  hours. 

Dr.  Tanner  entered  upon  the  twentieth  day  of  his  fasting  in  good  condition^ 
pulse  recorded  at  84,  temperature  99°,  and  respiration  16;  weight  135^  pounds, 
showing  a  loss  of  half-a-pound  in  the  twenty-four  hours,  although  he  had  taken 
twenty-two  ounces  of  water. 

On  the  twenty -first  day  his  weight  was  135  pounds,  pulse  82,  temperature 
99/4°,  respiration  16,  while  the  watching  physicians  agreed  that  his  physical  and 
mental  condition  indicated  a  decided  improvement  over  that  of  a  few  days  before 
and  that  he  did  not  have  the  air  of  one  whose  vital  forces  had  suffered  much  loss. 

On  the  twenty-second  day  his  weight  was  134  pounds,  pulse  72,  temperature 
99°,  respiration  15. 

On  the  twenty-fourth  day,  pulse  75,  temperature  98**,  weight  132,  respiration 
15.     Manner  bright  and  lively. 

On  the  twenty-fifth  day  he  complained  of  vertigo  and  nausea  in  the  morning, 
but  at  noon  was  feeling  better.  Pulse  72,  rather  weak  and  more  compressible, 
temperature  98^°,  respiration  16. 

On  the  twenty-sixth  day  his  watchers  agreed  that  his  appearance  was  worse 
than  at  any  time  before  and  his  manner  of  walking  was  heavy  and  languid  though 
he  made  a  strong  effort  to  appear  vigorous.  The  pulse  was  found  to  be  80,  tem- 
perature 981°,  respiration  16  ;  weight  131^  pounds.  He  expressed  the  opinion 
that  water  was  distressing  him  and  declared  his  intention  to  drink  less  of  it  for  the 
future. 

On  the  twenty-seventh  day  his  symptoms  remained  much  the  same  ;  nausea 
and  heartburn,  with  great  thirst.  His  pulse  was  76,  temperature  98^®  and  weight 
»ioJ^  pounds. 


said :  **  I  form  my  ideas  in  regard  to  the  Doctor  more  on  my  pri- 
Fdtemfcal  analysis  than  on  anything  else.  1  have  found  that  for  the  last  few 
ixp  the  waste  of  poisonous  matter  from  the  system  has  been  steadily  decreasing, 
benct  this  poison  must  be  accumulating  in  the  body  and  will  inevitably  lead  to 
lfe|d  poisoning." 

^|bn  the  twenly-eighth  day  the  evidences  of  nervous  and  muscular  prostration 
%tTf  more  apparrent  than  on  the  day  before  and  his  stomach  was  too  irritable  to 

K water.     Pulse  74,  temperature  gS^^,  respiration  16,  weight  i29}4  P^^^'^ds. 
D  the  twenty*ninlh  day  all  his  symptoms  were  more  favorable.      Pulse  84, 
ature  98j\°,  respiration  14,  weight  130  pounds. 
>n  the  thirtieth  day  everything  favorable. 

the  ihirty^first  day  the  symptoms  were  decidedly  alarming  and  indicative 
iy  collapse* 
}n  the  thirty-second  day,  however,  there  was  some   improvement.     Pulse 
nperature  98I**,  respiration  15,  weight  127. 

fie  history  of  this  case  is  very  remarkable,  for  while  other  cases  are  upon 
where  the  fasters  are  reported  to  have  abstained  from  food  as  long  as  Dr, 
nncr,  and  some  even  longer,  this  is  perhaps  the  one  in  which  the  greatest  pains 
l^l^been  taken  by  really  scientific  men  to  prevent  imposition  and  to  note  all  the 
^^lons,  at  regular  intervals.  And  it  must  be  admitted  that  most  of  the  symp- 
StoKin  this  case  have  been  quiie  different  from  those  expected  and  predicted  by 
ftbesluUfal  physicians  in  attendance,  as  well  as  those  taught  by  our  best  physiological 
pniioix  The  temperature  of  the  body  in  particular,  instead  of  being  materially 
lowered,  in  accordance  with  medical  teaching  and  experience,  has  remained  near- 
^mal  ;  while  the  pulse  and  nervous  system,  since  the  first  ten  days  have  been 
and  healthful  inaction.  The  weight  too  has  been  far  less  reduced  than 
nc  could  have  expected. 

)f  course  there  is  room  for  suspicion  that  food  has  been  supplied  in  someuQ- 
m  manner,  but  the  probabilities  in  favor  of  this  manner  of  solving  the  problem 
i^ery  few  indeed,  and  we  must  turn  to  some  other  source  for  an  explanation 
1^  facts. 

THE  HUDSON  RIVER  TUNNEL, 
lis  is  one  of  the  greatest  undertakings  of  modern  engineering  science, 
nnel  has  been  carried  a  little  more  than  500  feet  from  the  great  well  at  the 
f  Fifteenth  street,  Jersey  City,  or  about  200  feet  out  under  the  river.  The 
Nrt  of  sinking  the  well  on  the  New  York  side  is  soon  to  be  begun  near  the  foot 
^Morton  street,  w*hence  the  laborers  will  bore  westward  under  the  river  and 
^ward  to  a  point  near  Broadway,  where  the  New  York  entrance  will  be.  The 
aieof  progress  on  the  New  Jersey  side  will  soon  be  about  eight  fc»ct  a  day,  bu 
«  the  New  York  side,  where  they  must  penetrate  about  a  thousand  feet  of  rock, 
Ic  progress  must  necessarily  be  slower.  Operations  arc  continuous,  night  and 
»y,  seven  days  a  week,  there  being  three  sets  of  laborers,  relieved  evrry  eight 
>lirs.  Only  one  tunnel  has  been  begun.  There  are  to  be  two.  Origin^IIv  it 
Ift  pUfincd  to  bore  one  enormous  tunnel,  and  on  both  sides  of  the  river  thcie 
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will  be  one  tunnel  down  within  200  or  300  feet  of  the  banks  of  the  river.  Thence 
under  the  river  there  will  be  two  tunnels — one  for  trains  into  the  city,  and  one 
for  trains  from  the  city.  Each  tunnel  will  be  about  twenty-two  feet  in  height  bf 
twenty  feet  in  width  in  the  clear,  and  circular  in  form.  The  outer  shell  of  the 
tunnels  is  boiler  iron,  breaking  joints  and  firmly  riveted  together,  and  withia: 
this  iron  lube  will  be  a  two  foot  wall  of  hard  burnt  brick,  laid  in  cement,  and  ex- 
tending completely  around  the  inteuor,  presenting  the  form  of  an  arch  against 
any  outside  pressure,  whether  vertical  or  lateral.  The  track  for  railroad  trains 
will  lie  about  forty  feet  below  the  bed  of  the  river,  and  near  the  New  York  side, 
where  the  depth  of  water  is  about  sixty  feet;  the  traveler  in  a  car  under  the  Hud- 
son will  be  about  100  feet  below  the  vessel  overhead.  The  company's  oflficcn 
say  that  they  can  dispatch  400  trains  through  the  tunnel  every  twenty-four  hourt 
The  engineers  vary  very  widely  in  their  estimates  of  the  cost  of  the  enterprise, 
some  fancying  that  the  $10,000,000  capital  will  complete  the  work,  and  othcis 
that  it  will  cost  as  much  as  $17,000,000.  The  company  expect  to  complete  the 
work  about  three  years  hence. — K.  C.  Times. 


PERIHELIA. 

People  will  discuss  the  wonders  of  the  universe,  and  just  in  proportion  as  Ae 
phenomena  are  mysterious  will  they  see  signs  and  believe  in  the  occult  influences 
of  the  stars.  And  just  now  the  perihelion  of  the  four  great  planets,  Jupiter,  Sa- 
turn, Neptune  and  Uranus,  is  a  source  of  vague  dread  to  millions  of  people.  It 
is  true  they  are  approaching  their  nearest  position  to  the  sun,  and  what  is  to  be  ifi 
that  regard  has  not  happened  in  eighteen  hundred  years.  But  history  furnishes 
nothing  coincident  with  similar  occurrences  to  cause  any  dread  now,  though  we 
must  conclude  that  the  influence  which  must  be  exerted  between  sun  and  planets 
to  keep  them  in  their  places  and  govern  their  movements,  will  be  more  intense  in 
action  when  nearest  together,  than  when  separated  by  the  tremendous  distances 
of  the  outer  boundaries  of  their  orbits.  Neptune,  the  most  distant  of  all  the 
planets  from  the  sun,  requires  164  years  to  complete  its  circuit,  while  Jupiter  r^ 
quires  less  than  one-twelfth  of  that  time. 

But,  then,  similar  stellar  perihelia  as  to  other  planets  have  occurred,  the  last 
one  of  any  note  being  in  1708,  and  following  years.  But  this  was  not  marked  by 
any  unusual  phenomena,  and  there  is  no  reason  to  suppose  it  will  be  so  in  the  case 
of  these  four.  The  distances  of  Uranus  and  Neptune  and  in  fact  both  the  others 
are  so  great  as  to  preclude  the  supposition  that  the  influences  from  them  will  be 
any  m  re  marked  than  in  like  positions  of  inferior  but  nearer  planets. 

There  is,  in  fact,  nothing  upon  which  to  ground  apprehension  or  to  find  cause 
for  any  baneful  results  from  these  planetary  conjunctions,  or  that  they  even  exer- 
cise a  sway  upon  the  meteorological  conditions  of  our  earth,  Their  perturbing 
force  seems  limited  to  a  slight  alteration  of  the  elliptical  orbit  of  the  earth,  and 
beyond  this  they  do  not  appear  to  affect  our  little  world,  but,  like  all  large 
bodies  toward  small  ones,  are  complacent  and  kindly  disposed. — K.  C.  Journal. 


The  traveling  correspondent  of  the  New  York  Afining  Record  has  been  in- 
tgating  mining  affairs  in  Pima  county,  Arkansas*  and  arrived  at  the  conclu- 
ion  ihat  mines  there  are  well  wonh  owning,  both  gold  and  silver  being  found  in 
joodly  quantity-  Writing  from  Dos  Cabesas,  he  says  :  I  went  on  top  of  the  main 
nouniain  that  I  believe  is  as  full  of  gold  as  a  mountain  can  well  be,  and  it  was 
o  fool  of  a  job.  It  was  a  mountain  **  as  is  a  mountain/'  so  steep  that  I  left  my 
lalc  at  various  points,  and  when  I  did  attempt  to  ride  him  the  same  was  of  short 
Inration,  and  it  was  harder  to  lead  him  than  it  was  to  do  the  walking.  Prior  to 
ijr  ascension p  I  visited  the  Greenhorn,  depth  ten  feet,  w^ith  $70  gold  assay; 
Core,  depth  seventy  feet,  silver,  $90  per  ton  \  Ewell  Springs,  sixty  feet, 
fcnge,  silver,  $30  per  ton  ;  Jumper,  eighty  feet,  silver,  with  remarkable  assays. 
}n  the  top  of  this  mountain,  I  found  lead  after  lead  pointing  to  and  reaching  the 
ihcy  are  well  defined  and  wide.  DHnd  Tom  could  almost  see  them.  Float 
:cr  could  be  picked  up  almost  anywhere  near  the  summit.  By  my  guide  I 
^as  told  to  select  a  piece»  and  he  would  **horn  spoon**  it  for  me.  I  did,  and  did 
ijf  level  best  to  make  the  worst  selection  I  possibly  could ;  I  took  a  piece  of 
Pock  that  looked  bad  in  every  particular ;  in  fact,  the  average  man  would  not 
tt  worth  while  to  turn  it  over  anywhere  in  a  gold  region,  but  when  it  was 
tTtt&hed  and  ** horned*'  out,  I  saw  a  different  feature  in  the  case.  By  applying 
eye  glass  10  the  same,  I  found  gold  staring  me  in  the  face  beyond  the  ques- 
of  a  doubt  I  look  upon  this  mountain  as  one  containing  wealth  in  gold  al- 
bcyood  computation.  I  do  not  give  the  opinion  as  an  expert,  but  as  one 
10  has  a  pair  of  eyes  in  his  head  and  sees  in  an  unprejudiced  manner.  On 
h  sides  of  the  mountain,  silver  leads  are  thick  and  miners  with  plenty  of  **sand 
their  craw  '*  are  hard  at  work  developing  the  same.  On  the  other  side  of  the 
untain,  and  nearer  to  Tombstone,  other  miners  are  at  work  developing  the 
y  leads  they  have  discovered. — St  Louis  Journal  0/  Commerce, 


I 


PIPE-ORE  LIMONITES. 

We  can  not  pass  without  notice,  the  beautiful  hypothesis  offered  by  Professor 
jCiley  (p.  J7»  QQ,  Second  Geological  Survey  of  Pennsylvania)  to  explain  the 
i  of  the  "pipe-ore  limonites.**  These  are  not  to  be  confounded  with  the 
'pipe-veins"  of  Derbyshire,  for  instance,  which  are  merely  tubular  bodies  of 
ore  occurring  in  fissure-veins.  The  *' pipes"  of  hmonite  are  **  singular 
ceples  of  botryoidaJ  and  radiated  iron  ore,'*  which  **rise  from  the  solid  ore  at 
be  bottom  of  some  of  our  great  mines  to  heights  of  fifty  and  even  too  feet, 
lirotigh  deposits  of  ore-bearing  clays  which  fill  vast  pots  in  the  limestone  coun- 

Professor  Lesley  says  he  has  long  held  that  these  deposits  are  made  in  cav- 
the  roofs  of  which  were  subsequently  carried  away  by  erpsion.     But  there 
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was  difficulty  in  accounting  for  the  support  of  the  vast  roofs  which  the  size  of 
some  of  the  deposits  required.  He  now  suggests  that  these  roofs  were  supported 
by  **  stalagmite  steeples,  rising  to  meet  stalactites  pendent  from  above" — a  ph^ 
nomenon  common  in  large  limestone  caves.  **If  such  a  cavern,  with  all  its 
piers  finished,  were  to  have  its  outlet  choked,  and  to  be  filled  with  water  throuj 
which  insensible  currents  moved,  it  would  become  filled  with  ferruginous  claji^ 
and  in  the  end  all  its  piers  of  calcite  would  be  metasomatized  into  limonite  of  tl 
variety  known  as  pipe-ore."  Subsequent  erosion  removing  the  roof  would 
pose  the  clay  as  the  country  surface,  and  leave  the  metamorphosed  stalagmi 
as  pipes  of  ore  standing  in  the  clay  and  **  descending  with  broadening  bases  to 
the  floor."     This  explanation  seems  to  us  to  fit  the  observed  facts  perfectly.-^ 

Engineering  and  Mining  Jaund^ 


With  respect  to  the  six  days  of  creation  corresponding  to  six  geologic  periods, 
let  me  repeat  that  no  such  six  periods  are  known  to  geology.  No  geologist  rec- 
ognizes just  six  periods  in  creation.  Lyell  treats  of  four  eras,  thirteen  forma- 
tions and  thirty-eight  strata;  Dana  mentions  seven  ages  of  rock,  five  divisions, 
or  ages,  of  geologic  time  (and  very  different,  indeed,  from  the  six  days  of  Gen- 
esis), subdivided  into  twenty-three  periods.  Gray  and  Adams  describe  five^ 
classes,  eight  orders,  and  fourteen  systems  of  rocks;  Page's  ** Geology"  has  five 
classes  and  twelve  systems;  Steele's  ** Fourteen  Weeks  in  Geology"  has  four  crtt 
or  times,  seven  ages,  and  twenty-one  periods;  Figuier  and  Bristow  have  five' 
epochs  and  thirteen  periods;  Denton  has  eight  ages,  or  eras,  and  eleven  periods;' 
Taylor  has  three  eras  and  nine  periods ;  Dawson  has  four  periods  and  sixteen 
minor  periods ;  Gunning  has  ten  great  periods;  Nicholson  has  three  periods 
and  thirteen  systems  or  formations;  and  Newberry  has  four  eras,  seven  ages,  and 
twenty-two  periods.       Nowhere  do  we  find  a  trace  of  any  six  geologic  periods. 

—  W,  E,  Coleman  in  Western  BomesUaL 


RAG  SUGAR. 


It  is  said  that  a  German  manufactory  produces,  per  day,  five  hundred  kilo- 
grammes of  glucose,  taken  from  old  linen  rags.  These  rags,  composed  of  fibeft 
of  almost  pure  cellulose,  are  first  carefully  washed,  then  treated  with  sulphuric 
acid  (oil  of  vitrol)  which  converts  them  into  dextrine.  The  dextrine  so  obtained 
is  submitted  to  a  wash  of  lime  water,  then  treated  with  a  new  quantity  of  sul- 
phuric acid,  stronger  than  the  preceding.  Next  the  mass  is  transformed  and 
crystallized  into  glucose,  chemically  identical  with  that  which  constitutes  natural 
sugar,  called  grape  sugar,  the  same  which  is  found  in  honey  and  ripe  fruits. 
With  this  glucoe  they  make,  in  a  manner  as  fraudulent  as  it  is  economical,  rich 
confections,  gooseberry  jelly  and  others,  according  to  the  choice  of  the  con- 
sumer. — Le  Technologiste, 


PftESERVATION^  OF  FOODS  BY  SALICYLFC  ACID. 
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PRESERVATION  OF  FOODS  BY  SALICYLIC  ACID. 

TRANSLATED   BY   MISS    MAY    FEE    FROM    **LE   TECHNOLOCISTE,** 

The  author  has  had  in  particular  view,  in  the  following,  the  household  exi- 
dcs  during  the  summer  season — the  time  when  we  see  all  kinds  of  meat  and 
rapidly  spoiling.  Who  can  calculate  the  amount  of  meat  Hpoiled  during  an 
CcedJQgly  warm  day?  Among  the  methods  used  to  prevent  ai  d  stop  fermen- 
ice  and  cold  occupy  a  front  rank ;  but  neither  of  these  is  always  at  every- 
i:f%  command. 

Wth  Salicylic  Acid,  it  is  easy  to  accomplish  the  purpose  by  two  different 
hodi:  either  by  dipping  the  substances  to  be  preserved  into  a  solutiou  of 
Kf^fic  Acid  (three  grammes  to  a  litre  of  warm  water)  j  or  better  still,  prepar- 
a  preserving  salt  by  an  intimate  mixture  of  cooking  salt  pounded  fine,  in  the 
oponion  of  fifty  grammes  to  one  gramme  of  salicylic  acid.  In  order  to  pre- 
'C  meat  for  eight  or  ten  days,  in  summer,  carefully  rub  all  its  surface  with  this 
Rirc.  At  the  moment  of  cooking  wash  the  meat  in  a  little  frebh  water.  The 
rylic  acid  will  leave  no  taste  or  smelK 

In  a  pavilion  of  the  fish  hall  in  London,  there  is  a  reservoir  filled  with  a 
ng  solution  of  salicylic  acid,  in  which  the  merchants,  for  a  small  recompense. 
their  fiih  to  keep  them  perfectly  fresh  for  a  long  time.  Moreover,  this  prac- 
le  bas  the  great  advantage  of  purifying  the  surrounding  air.  The  antiseptic 
Opcities  of  salicylic  acid  have  been  happily  utilized  by  the  owners  of  cod*fish 
its  regular  employment  has  saved  whole  cargoes  of  cod-fish  from  the 
ition  which  menace  them  during  the  warm  weather.  We  shall  iilso  say 
^ords  about  the  use  of  salicylic  acid  for  maintaining,  in  a  good  state  for 
ptioD,  the  canned  substances  of  all  natures,  after  they  have  been  opened. 


CARE  OF  TREES  AND  SHRUBS, 

irtew  of  the  drouth  which  pre va ties  in  many  parts  of  the  country  and  its 
imtaJ  severity  over  large  districts,  the  Rural  ,\at>  Yorker  suggests  to  those  who 
ire  plaated  trees  or  shrubs  the  past  spring  that  there  is  one  method,  and   so  far 
we  know*  says  the  writer,  only  one  by  which   they  may  be  protected   agains^ 
llfy  or  death  from  that  cause.     Surface  watering  has  been  shown  to  do  more 
rm  tKaji  good.     The  ground  is  made  hard  and  compact,  thus  becoming  a  bet- 
conductor  of  heat  while  it  becomes  less  pervious  to  air  and  moisture.     A  por- 
D  of  the  surface  soil  should  be  removed,  and  then  pailful  after  jjailful  of  water 
liirn  in  until  the  ground,  to  a  depth  of  two  feet  and  to  a  width  about  the  stem 
oof  less  than  three  feet  in  diameter,  has  become  saturated.     Then  as  soon  as 
water  has  disappeared  from  the  surface,  the  removed  soil  should  be  well  pul- 
rued  and  returned.     A  covering  of  boards,  straw,  or  hay,  or  even   of  sand  or 
ivel,  may  then  be  applied,  and  the  tree  or  shrub,  thus  treated,  w^itl  pass  through 
days  of  addftional  drouth  in  safety.  — Scitniific  American, 
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EDITORIAL  NOTES. 


In  our  next  number  we  shall  have  an  arti- 
cle from  the  pen  of  Mr.  C.  A.  Shaw,  U.  S. 
Signal  Observer,  at  Madison,  Wisconsin,  on 
a  Variable  Scale  for  Barometric  Pressures, 
presenting  some  original  ideas  based  upon 
hi<«  experience  as  an  observer. 


Professor  Oren  Root,  Jr.,  formerly  Pro- 
fessor in  the  Missouri  State  University,  re- 
cently Superintendent  of  the  Public  Schools 
at  CarroUton,  Mo.,  and  now  supplying  the 
place  of  Rev.  Dr.  Kimball,  at  the  Second 
Presbyterian  Church  in  this  city,  has  lately 
been  appointed  Professor  of  Mathematics  at 
Hamilton  College,  New  York.  This  is  a 
very  fitting  appointment,  though  it  is  rare 
for  an  Eastern  College  to  seek  any  portion  of 
its  Faculty  in  the  West. 


July  was  an  unusually  pleasant  month, 
there  having  been  but  three  days  when  the 
heat  at  2  p.  M.  exceeded  90°  in  the  shade, 
while  there  were  none  when  the  heat  at  10 
p.  M.  exceeded  81°,  and  very  few  where  it  ex- 
•  ceeded  75°,  The  highest  point  reached  by 
the  mercury  at  7  A.  M.,  was  on  the  9th,  when 
it  marked  78^  The  highest  point  reached 
in  the  middle  of  the  day,  was  on  the  13th, 
96°,  and  the  highest  at  10  P.  M.  was  on  the 
same  day,  81°,  wiih  pleasant  breezes  nearly 
every  night.  It  showed  the  lowest  average 
heat  since  July,  1876,  when  there  was  not  a 
day  whose  maximum  heat  exceeded  90°,  and 
only  two  above  88°. 


Dr.  John  Fee,  of  this  city,  will  hereafter 
regularly  contribute  to  the  Review  transla- 
tions of  popular  articles  from  its  German, 

•ench  and  Italian  exchanges.     This  will  be 


a  decided  advantage  to  our  readers,  sot( 
from  the  fresh nefs  of  the  foreign  matter  I 
furnished,    but    also    from   Dr.    Fee's 
known  skill  as  a  translator  and  transcriberj| 
these  languages. 


Since  our  last  issue  we  have  madei. 
ments  with  Dr.  E.  A.  Frimont  of  Oxolw 
Mexico,    to   correspond   regularly 
Review  upon  archaeological,  anthropoIa[ 
and  other  similar  subjects.     From  whitl 
know  of  him  we  anticipate  very  valoabtei 
entertaining  letters. 

University  of  Kansas,  )] 
Lawrence,  Kansas,  July  26,  i88a/ j 
♦        ♦*••»# 

*•  Allow  me  to  congratulate  you  upon  1 
success  of  the  Review,  both  popularly  l 
scientifically  considered.  It  fills  a  gap  i 
our  scientific  literature  and  is  an  essential  I 
every  lover  of  science  in  our  new  America. 
"Very  truly  yours, 

F.  H.  Snow." 

The  29th  meeting  of  the  American 
ciation  for  the  Advancement  of  Science, 
commence  on  Wednesday,  August  25th, 
the  Massachusets  Institute  of  T 
in  Boston,  and  the  general  sessions  will 
held  in  Huntington  Hall.  Lewb  H.  Mm 
gan  of  Rochester,  New  York,  is  Presiddfe 
Prof.  F.  W.  Putnam  of  Salem,  Mass.,  is  p» 
manent  Secretary.  A  very  lar^e  attendaifl 
is  expected  and  the  meeting  will  undoubted^ 
be  of  the  greatest  interest. 


The  office  of  the  Caterer  \i%&  been  remofll 
to  141  Queen  Victoria  St.,  London,  C.  E. 
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tv  a  wcti  equipped  expedition  bas 
Rched  to  Central  AmericA,  charged 
r«^rk  of  sjrsteznatically  searching 
hfng  that  may  lend  to  place  within 
aio  of  history  the  facts  connected 
eoplc  whose  career  must  have  been 
lie  most  interesting  in  the  general 
acnt  of  the  world's  civilii^iiion.  The 
of  thc^e  cities  were  our  precessors 
itatiiiciit ;  their  peculiar  civilization 
W  icalhetic  development  are  of  the 
interest  as  regards  the  question  of 
in  of  man  himiielf;  their  history  is, 
the  first  chapter  of  the  general  his^ 
the  American  con  linen  It  Though 
not  the  lineal  descendants  of  these 
Bf  the  cftie^  that  must  have  rivaled 
■on  and  Nineveh  in  some  of  iheir 
Hial  fcatnreSf  ffhe  results  of  their 
Hre  been  left  to  our  safe  keeping, 
P  these  results  it  is  evidently  our 
Ikr  ms  possible,  to  gather  the  male- 
filling  up  the  un written  first  chapter 
usiory.  A  full  account  of  the  ex- 
»  of  the  party  comprising  the  expe- 
be  publbhed  from  mon  h  to 
Jlhc  Niftih  AmericoH  Rri'iew^  with 
of  the  most  important  objects 
The  August  number  of  the 
iil«  an  article  by  the  editor  in* 
^to  the  scrici,  entitled  "Ruined 
eneral  America/'  Other  articles 
number  of  the  Rn>$nu  arc  ♦'The 
BwspAper  Libel,"  by  John  Prof- 
Census  Laws,"  by  Charles  F. 
••Nullity  of  the  Emancipation 
r  Richard  H*  Dana;  ♦'Principles 
by  Prof.  Simon  Ne«^comb; 
aarck  as  a  Friend  of  America 
■tesman/'  by  Moritz  Busch  ;  and 
itcraturc/*  by  Charles  T.  Cong- 


HY  Shaw,  whose  name  has  been 
[lustrious  in  connection  with  the 
oriicuharal  history  of  St.  Louis, 
Ihdishment  of  the  new  world-fa* 
Bical  Garden  bearing  his  name, 
Grove  Park,  which  he  so 
Hated  CO  the  city  of  St.  Loulf, 


celebrated  on  July  24th,  the  eightie'h  anni* 
versary  of  his  birthday. 


Professor  F.  E,  Nipher,  of  the  Washing 
Ion  University,  St,  Louis,  Mo.,  who  has  been 
spending  part  of  his  vacation  in  verifying  his 
magnetic  observations,  writes:  •*Our  results 
are  wholly  in  accord  with  the  work  of  the 
two  years  before,  and  ??how  that  the  conduct- 
ing power  of  the  9o\{,  is  what  determines 
the  larger  abnormal  deviations  of  the  mag* 
netic  needle,  Befoic  I  leave  it  I  me&n  to 
settl?  the  mailer  so  that  it  will  be  evident 
enough.  We  start  this  evening  tor  anoiher 
tour  from  Salem  southward  lo  the  Arkansas 
line  *• 


The  sixty  first  volume  of  Harptr^s  Maga- 
tim  began  with  the  June  N^m^lcr.  In  the 
July  Number  was  begun  a  new  serial  novel 
by  Henry  James,  Jr.,  entitled  "Washing- 
ton Suqare"— an  American  story  of  unusual 
interest.  The  September  Number  will  con- 
tain the  continuation  of  William  Black's 
'•White  Wings;"  ihc  thini  part  of  "  Wash- 
ington Square,"  by  Hknry  James,  Jr.;  **  The 
American  Graces,"  a  biographical  sketch  of 
tlie  three  Misses  Caton  of  Paltim'^re — Eli?.a- 
heth,  Mary  and  Louisa,  who  married  respect- 
ively Baron  Stafford,  the  Marqais  of  WcUcs- 
ley,  and  the  Duke  of  Leeds — wiih  beautiful 
portraits  of  each  ;  the  second  part  of  W.  H. 
BrsHor's  <*  Men  and  Fish  in  the  Maine  Is- 
lands,*' illusirated  by  Burns;  *'The  Family 
of  George  IIL,"  with  iwenty-one  portraits- 
facsimiles  of  old  engravings  from  paintings 
by  the  best  English  artists  of  the  latter  part 
of  the  eighteenth  and  the  first  quarter  of  the 
nineteenth  centuries;  the  third  part  of  Re- 
becca Hakuing  Davis*  *»B3(-Paths  in  the 
Mountains/'  illustrated  Uy  Ghaham  ;  "The 
Seven  Meepers*  Paradise  Br  side  the  Loire,*' 
an  illustrated  paper  by  M,  D.  Conway  ;  a 
beautiful  poem  by  WtLtJAW  M,  B«iggs,  en- 
titled **  Amid  the  Grasse*,"  illustrated  by 
William  Hamilton  Gihson  ;  •*  Squatter  Ufe 
in  New  York,*'  by  WtLLlAM  H.  Rideing, 
with  characteristic  itlnstration<«  by  Shultx 
and  KelleY;  and  the  usual  variety  of  ihort 
stories,  timely  articles,  etc. 
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The  Ameritan  Boi^htUcr^  wblch  is  itseU  an 
Almost  indi&pensable  aid  lo  librarians  and 
other  book  buyers  commenced  the  pubUca* 
lion  on  July  lst»  iSSo^  of  the  AUnihly  Indtx 
to  current  periodical  literature,  proceedings 
of  learned  societies  and  government  publica- 
lions.  It  consi>U  of  the  titles  of  the  best 
article*  in  all  the  leading  periodicals  of  ihe 
Uuiied  Slate^,  whether  !>cientific,  professional 
or  literary,  and  is  well  worth  its  price  lo  the 
student  in  almost  any  branch  of  education 
who  can  not  a^^ord  or  has  not  the  time  to 
read  all  the  current  literature  of  the  day. 
$1  per  annum*     lO,   Spruce  St,  New  York. 


The  Induitriat  World  and  NaiionaJ  Eam^- 
mt'sf,  \'ol.  I,  No  t,  presents  itself  ss  an  ad- 
vocateand  gazetteer  of  Home  indui»trie5,Com' 
merce,  Finance,  Insurance*  Railroads  and 
Mining.  It  is  published  weekly  at  Montreal. 
f3  per  annum. 

Th'f  American  Naiuralist  for  August^  say* 
that  Mr  J.  WJ  cr  Fcwkes,  of  Boston, has  been 
engaged  to  deliver  a  course  of  lectures  on 
natural  history  to  the  public  schools  of  New- 
Ion,  Mas!^.,  and  haridsomcly  endorses  both 
the  scheme  and  (be  teacher  engaged. 


A  critic  in  the  Atlantic  Month. y  speaks  of 
Mr  S-  S.  Cox's  S  arch  for  Winter  Sun  Beams 
as  *  depressing  rei'^ing,  from  the  fact  that 
that  the  author  seem^  to  have  labored  con- 
tinually under  the  feeling  that  it  was  incum- 
bent upon  him  to  be  funny,  and  in  obedience 
to  this  sense  of  dnty  lie  frequently  indulges 
in  jests  by  ihe  side  of  which  grinning  through 
a  horse  culUr  is  a  serious  and  dignified  occu- 
pation/' 

Science  is  a  new  illustrated  weekly  record  of 
Scientific  Progress,  edited  by  John  Michels, 
Jind  published  at  229  Broadway,  New  York. 
It  is  iij tended  to  be  a  medium  for  prei.enting 
immediate  information  of  scientific  events^aod 
each  department  is  to  lie  under  the  super* 
vision  of  a  specialist  in  that  department. 
The  first  number  made  its  appearance  July 
3d,  in  quarto  form^  12  pages,  lo  cents  per 
number. 


We   have  received   Nos.    126  and   Mj  \ 
Li    Tcchnologute^   Louis   Lockcrt,    RoeOb* 
kampf,  Paris.     This  is  a  weekly  publtG 
devoted   to  the  application  of  science  toll 
industrial  arts.      Its   eminently  usefol 
practical  character  can  be  readily  unden 
from  a  summary  of  contents  :   Bleaching  < 
Cotton  in  Skeins;  On  the  Method  of  Su 
ing  Gold  and  Silver  Colors  on  Woven  Go 
On  Decorative   Weaving;  The   Pretcrvd 
of  Food?  by  Salicylic  Acid;  The  Add 
tion  of  Tobacco;   Defibra  ting  of  Sugar  C|d 
On  Hag  Sugar;  A  New  Compound  Cei 
for  PavemenU;  The  Coloring  and  Decon 
of  PorcclakO  and  Chinaware.     Wc  che 
commend   this  journal  to  the  manufactw 
of  the  United  States. 


•*  L'ExPLORATioN."  Revue  De« 
quotes  de  la  Civilization  Sur  Tours  Ics  P< 
du  Globe:  M,  Paul  Tournafond,  35  Roe 
Crenelle,  Pe^ns.  This  ban  Isome  wecklf  4 
sixty  pages,  large  octavo,  is  now  before  al. 
It  is  devoted  lo  the  collection  and  difftwitl 
of  geographical  knowledge,  Ir^  editor  » 
sures  us  tlial  it  is  the  single  Ire  that  bta4t 
together  the  only  Mxty-five  geo^raphictl  «► 
cieties  that  are  scattered  over  the  6vegnlt^ 
divisions  of  the  globe.  In  tbe  present  naflK 
her  we  observe  a  lengthy  extract  from  HaJlli 
second  Arctic  voyage,  by  Jamcs  Jackioft,! 
long  and  original  letter  from  Soudin  Iroft 
the  pen  of  Dr.  Matteucci,  who  is  nowdutd* 
ing  the  Italian  Scientiiic  expedition  to  Cei» 
tral  Africa.  Shorter  articles  from  rari«u 
parts  of  the  Globe,  civiliied  and  uncivil 
some  necrological  announcenienu  and  j 
map  of  Cochin  China  complete  the 
We  are  happy  to  say  that  no  one,  wl 
tends  to  be  abreast  of  the  latent  geogra] 
researches*  can  afford  lo  be  without  V 
ptorati&H, 

Mr.  Aldrich*s  ^<  Stillwater  Trigedy"] 
tbe  August  AUatttic  grows  in  interest, 
llotmes  in    a  characteristic    poem»  en 
'*  The  Archbishop  and  Gil  Bla^,*'  sings  1 
pathetic  feliciiousness  of  growing  old.    \i 
Burroughs,  one  of  the  most  charming  of  « 
door  writers,  contributes  *»  Pepacton;  A  Sa 
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the  Delaware.'*  Murk 
ft%ent  Ulc  entilled  '*  Ed- 
llf  tnd  G<orge  Benton/'  which  ba- 
keenly  certain  forms  of  pseud*>-phi- 
opy.  Mfi.  Wallace,  wife  of  General 
JA^ttace,  Guvernor  of  New  Mexico, 
Bp Among  ibe  Pueblos;"  Richard 
Jffliite*^  Kii^ai»k  article  this  time  is 
ntft  Cenlauru»/'  The  political  article 
*es  •*Th€  Republicans  and  their  Can- 
"*  whom  it  rcgifdsas  wholly  worthy  of 
eijce  and  cnthuiiaAlic  support.  CoL 
ii'-on  and  Sosan  Coolidge  furnish  poems ; 
rriewirs  of  new  books  and  an  attractive 
y  in  ihc  '*  Contributors'  Club "  coro^ 
\  capital  Summer  number.  The  At/an^ 
September  will  contain  two  important 
;al  pipers:  one  on  Candidates  ami  Par- 
net  the  other  relating  to  the  duties  of 
mdent  voters  at  the  present  junctuic; 
\  britiiaut  tocieiy  story  by   the  author 

ttoo  Many  ^* ;  a  study  of  the  tnttmate 
loble  Gt*rman  family ;  a  siudy  of  the 
fa  New  England  factory  village;  an 
i  women  in  social  and  charitable  or- 
Bs;  a  paper  on  socialistic  as^-asMna- 
aad  a  full  variety   of  e^^sajs,  reviews 

I    - 

^Ae  Catalogue  of  itudents  at  the  Uni- 
\S  Kansas  for  this  year,  we  glean  the 
n^  itrma:  The  number  of  students  is 
»ciiig  »n  increase  over  last  year  of  2^%, 
ifi  M;nd«  seventeen,  of  whom  s<x  are 
Kdiy,  vii.:  Miss  Ethel  B.  Allen,  R. 
iPwIlchellt  Wm.^G.  Raymond,  Orai.^ 
iili,  K*  M*  Finney  and  H.  M.  Lewers. 

t different  states  are  represented. 
lets  are  good  for  500  students  next 
.  T,  Neisok  of  the  Ohio  We*leyan 
,  m  writing  for  back  numbers  of 
d  necond  volume!*  of  the  Ktivi&vv, 
iCC^ion  to  «peak  thus  most  flatteringly 
**\  feel  it  to  be  the  ^^j/ journal  for  the 
iltudecii  that  is  puttUshed  in  our 
ft  ii  for  thia  reason  thai  I  wish  to 


The  Popular  Scuiut  Monthly  for  July  and 
August,  reached  us  about  the  same  time, 
the  former  too  late  for  serviceable  notice. 
The  contents  of  the  latter  are  varied  and  val- 
uablir,  comprising  nrttcl*s  on  The  Kearney 
Agitation  in  Catifornia^  by  Henry  George, 
in  which  an  attempt  is  made  to  show  that 
•*  law  **  governs  human  actions  as  it  docs  the 
condiiions  of  the  material  universe,  and  that 
social  phenomena  may  be  attributed  to  gen- 
eral rather  than  special  cau&es ;  the  s-econd 
chapter  of  Radeau's  Inlcrior  of  the  Earth, 
translated  from  the  Kfi^itf  des  Deux  AUut/ts : 
The  Method  of  Zadig,  by  Prof.  T.  H.  Hux- 
ley,  which  is  a  very  attractive  account  of  the 
manner  of  scientists  in  the  interpretation  of 
fossil  remains  and  the  method  of  reasoning 
which  enables  them  from  a  fragment  of  an 
extinct  animal  (o  prophesy»not  only  the  char* 
acter  of  the  whole  organiiim,  byt  its  past  and 
future  conditions ;  The  Medicinal  Leech; 
Recent  Original  Work  at  Harvard  College? 
Geology  and  History;  The  Cinchona  For- 
ests of  South  America,  and  many  others 
ecjually  valuable.  As  usual,  the  Editor's 
Table  and  Literary  Notes  constitute  a  very 
attractive  feature. 

Our  space  is  too  limited  to  say  more  of 
Goflti  Company  for  August,  than  that  it  con- 
tinues to  maintain  a  literary  character  which 
fully  juilifies  it  in  assuming  so  self  appreci- 
ative a  title.  It  is  a  society  magazine  of  just 
the  kind  to  suit  the  best  families  all  over  the 
land. 


The  Amerkan  Anifquafmn  for  April,  May 

and  June,  being  No.  4»  of  Volume  II,  h  de- 
cidedly the  best  number  yet  issued,  and  de- 
serves an  c](ten.^ive  sale.  In  our  opinion,  no 
magazine  of  its  class,  either  in  the  United 
States  or  across  the  water,  equals  it.  Rev. 
Stephen  D.  Peet,  i»  editor,  but  he  has  as  as- 
iociaies,  Prof,  E.  A,  Barber  of  Philadelphia, 
Prof.  R.  B,  Anderson.  Mailison»  Wis.,  A,  S. 
Galschet,  Washington,  D,  C,  and  Rev* 
Selah  Merrill,  Andover,  Ma*s,;  while  he  h»s 
an  contributors  appjtrently  nearly  all  of  the 
archacologittts  of  the  country. 


sfeciaij  notice. 

It  seems  to  have  become  altogether  a  fixed  thing  for  T.  M.  James  &  SQiis,t 
put  their  latest  importations  of  rich  China  and  Queensware  goods  and 
novelties  on  exhibition   at  the  opening  of  each  week  and  upon  arrival  of  lie 
invoices,  and  the  frequency  of  such  receipts  affords  our  citizens  many  op 
tunities  to  examine  choice  handiwork  from  abroad  and  emanating  from  the  i 
celebrated  patterns  and  enibcUished  by  the  hands  of  eminent  artistes.      To-< 
may  be  seen  in  the  show  wnnduws  of  T,  M.  James  &  Sons  a  late  iropcrtatiOE ^ 
admirable  qualities,  and  splendid  display  of  hand  painted  vases  of  Ionic 
Grecian  shapes  and  decorated  in  the  roost  pleasing  manner  in  landscapes^ 
ing  scenes  and  classic  groups.     These  goods  are  ver>'  seasonable  and  their 
is  very  low,  considering  their  elegance,  and   will   repay  a  close  inspect ^ 
ought  to  find  a  place  in  a  great  number  of  households  in  our  city  and    - 
Messrs.  James  &  Sons  are  still  in  almost  daily  receipt  of  rich  Chinaware  elc 
Glassware  and  a  great  variety  of  other  goods  requisite  in  their  large  trade. 
visit  to  this  great  importing  house  is  time  profitably  spent  both  in  pleaisure  j 
economy  of  prices. 


EBiiiti1l«(liocl    1SII5. 


Real  Estate  I  Loan  Broker] 

FARMS.  Uniinproved  and   Mineral  Landu  Bought  and  Sold.  Capital  Invested,  RenU  Cvllcclcd,  Taxes  I 
Titlei  £i»jntQed,  Deed*.  Leases  and  General  Con vtyancing  and  NotaJial  BuAintM  prompUy  wtcadei*  ••* 

Office,  A>>.  fi03  Main  Street, 


WM.  E.  THORNE, 

T28  Main  Street,  Comer  8tli,  KANSAS  CITY,  MO. 

PICTURE  FRAMES.  PICTURE  MOULDINCa 

ARTISTS'  AND  WAX  FLOWER  MATERIALS, 

Mirrors  and  Mirror  Fiates,  Stationery,  A  New  Line,  Cheaji 

FANCY  GOODS  OF  MANY  KINDS. 


RAMSEY,  MILLETT  &  HUDSON, 

The  Job  Printers  of  the  West  J 

224  and  226  W.  Fifth  St.,  KANSAS  CITY,  MO. 
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THE  HOWGATE  EXPEDITION, 

The  following  extracts  from  the  private  journal  kept  by  Dr.  Roh6,  surgeon 
[ihe  Howgare  Expedition,  furnish  a  brief  record  of  the  voyage  of  the  Gulnare 
Washington  to  St.  John's,  N.  F.: 

Weighed  anchor  at  9:20  p.  m.,  on  June  21st,  and  reached  Hampton  Roads 
I  Jooe  aid  at  11:00  p.  m.     Steamed  out  of  the  Roads  in  the  afternoon  of  the  24th 
I  .md  passed  through  the  capes  about  5:00  p.  m.     On  the  25th  there  was  consider- 
awell  but  the  w^eather  w*as  pleasant.     On  the  26th  hourly  meteorological  ob- 
Uons  were  begun  by  Mr,  Sherman,  Mr*  Jewell  and  myself  assisting,  each 
king  a  watch  of  eight  hours, 

June  27th  was  cool  and  pleasant.     The  ship  behaves  very  well,  both  under 

I  ^teaun  and  sail.     About  9:00  p.  m.  it  became  very  foggy,  and  at  11:00  p.  m.  the 

log  was  so  dense  that  objects  could  not  be  distinguished  at  a  very  short  distance. 

June  28th,     A  rather  monotonous  day.     About  half-past  eight  at  night,  how- 

r,  the  engineer  startled  the  whole  party  by  the  announcement  that  two  of  the 

fif  c-boxes  had  collapsed,  rendering  the  engine  unserviceable.     He  made  no  ex* 

planarion  of  the  cause  of  tlie  trouble.     The  accident  is  a  great  disappointment  to 

f«D  of  us. 

Jcmc  29th*     The  breexe  was  fresh  and  the  weather  cool,  damp  and  foggy* 
June  30ih.     The  weather  was  pleasant.     We  are  north  of  the  latitude  of 
F  Hattfiuc,  as  the  coast  of  Nova  Scotia  is  in  sight     Capt.  Palmer  thought  it  Im- 
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prudent  to  make  for  Halifax  harbor  during  the  fog  yesterday,  and  has  determined 
to  proceed  directly  to  St.  Johns. 

July  I  St.  The  weather  was  cool  and  foggy,  and  the  wind  fresh  during  the 
day. 

July  2d.     Nearly  calm  throughout  the  day. 

July  3d.     Brisk  head  wind  and  considerable  swell 

July  4th.  At  7:00  a.  m.  the  temperature  was  51®.  The  wind  and  sea-swell 
of  yesterday  continued  during  the  day,  at  night  it  was  very  rough  and  stormy. 
Foggy  at  intervals  yesterday  and  to-day. 

July  5th.  Heavy  swell  still  continues.  The  vessel  is  making  fair  progress 
under  sail,  although  the  cargo  is  not  properly  trimmed,  there  being  a  decided  list 
to  port. 

July  6th.  Almost  calm  to-day.  Sighted  a  number  of  small  icebergs  yester- 
day and  to-day. 

July  7th.  At  daylight  Cape  Spear,  just  south  of  the  entrance  to  the  harbor 
of  St.  Johns,  N.  F.,  was  seen  about  five  miles  off,  and  soon  after  we  signaled  to  a 
tug  to  take  us  into  the  harbor.  At  9:00  a.  m.  dropped  anchor  opposite  the 
Queen's  wharf. 

On  the  eighth  day  of  July  Mr.  Sherman,  Mr.  Jewell  and  I  began  a  series  of 
observations  on  shore,  with  the  magnetometer,  dip-circle  and  pendulum. 

During  our  three  weeks  stay  in  St.  Johns  the  observations  were  continued 
every  day  except  Sunday,  and  a  good  series  of  results  obtained.  Hon.  JohD 
Delany,  Postmaster  General  of  the  province  of  New  Foundland,  placed  his  wdl- 
appointed  private  observations  entirely  at  the  disposal  of  Mr.  Sherman  and  rend- 
ered all  the  aid  possible  in  order  to  make  our  work  pleasant  and  satisfactory. 
For  many  personal  favors,  I  am  under  obligations  to  him. 

As  soon  as  the  vessel  arrived,  a  board  of  survey  inspected  the  damaged 
boiler,  and  steps  were  taken  to  have  the  damage  repaired.  I  do  not  know  what 
the  official  report  of  the  board  is,  but  I  gathered  from  conversations  with  mem- 
bers of  the  board  and  other  engineers,  that  the  accident  could  only  have  resulted 
through  the  carelessness  or  incompetence  of  the  engineers  in  charge  of  the  vessel 
The  same  impression  is,  I  believe,  current  among  the  gentlemen  composing  the 
scientific  party  and  the  officers  of  the  ship. 

The  engineers  left  the  vessel  at  St.  Johns  and  returned  to  the  United  States 
on  the  St.  Alhambra  of  the  Cromwell  Line. 

Of  the  present  engineers,  nothing  but  the  best  reports  can  be  heard  in  St 
Johns,  where  they  are  both  well  known.  Mr.  Stein,  the  chief,  is  a  German  and 
has  a  certificate  of  competence  from  the  German  government  He  is  also  a 
practical  machinist,  and  the  business-like  manner  in  which  he  attends  to  his  work 
inspires  every  one  with  confidence  in  his  ability  and  prudence.  The  assistant, 
Mr.  McRobbie,  appears  to  be  equally  proficient  in  the  practical  work  of  his 
department.  Both  of  these  gentlemen  have  been  in  charge  of  the  engines  of 
steamers  plying  along  the  northern  coast  either  in  the  seal  fishery  or  in  the  La- 


ACCIDENT  TO  THE  GULNARE. 

brador  coast  trade.  They  are,  therefore,  thoroughly  familiar  with  the  raanage- 
ment  of  a  steam  engine  in  the  midst  of  the  ice.  They  may,  I  think,  both  be 
relied  on  to  do  their  duty  as  well  as  it  can  be  done. 

So  far  as  I  am  able  to  judge,  Capt.  Palmer  and  his  first  officer,  Mr.  Bailey,  j 
are  thorough  seamen,  whose  prudence  will  take  the  ship  wherever  it  can  be  done] 
Willi  safety. 

In  conclusion,  permit  me  to  state  that  my  confidence  in  the  sea-going  qual- 
ities and  entire  safety  of  the  **Gulnare*'  is  not  in  the  slightest  degree  impaired 
by  the  accident  which  has,  it  appears,  caused  no  little  uneasiness  among  thej 
friends  oi  those  on  board. 


ACCIDENT  TO  THE  GULNARE. 

The  following  report  of  the  Board  of  Survey  upon  the  Gulnare  on  her  arri- 
val at  St  Johns,  gives  officially  the  nature  and  cause  of  the  accident  to  her  boilers 
referred  to  by  Dr.  Roh^. 

REPORT  OF  THE  BOARD  OF  SURVEY. 

We,  George  A.  Pitts,  mechanical  engineer,  associate  of  Kin^s  College  Lon* 
don«  and  member  of  the  Institute  of  Mechanical  Engineers  of  Great  Britain; 
Robert  Stein  and  Alexander  Murray,  sea-going  Engineers  inChief,  having  been 
^Ued  upon  by  T.  N.  Malloy  Esq.,  American  consul  in  this  port,  and  Captain 
Palmer,  master  of  the  S.  S.  Gulnare,  to  survey  the  boiler  of  said  steamer^  do 
declare  that  we  hate  made  a  careful  examination  of  the  said  boiler,  and  found  the 
frowns  of  the  three  furnaces  collapsed,  and  we  consider  the  accident  was  due  to 
carelessness.  We  base  our  opinion  on  the  fact  that  during  our  examination  we 
found  deposits  of  salt  on  the  crown  of  the  furnaces  to  a  thickness  of  about  J^ 
inch.  Further,  the  crown  of  the  combustion  chamber  is  in  a  good  condition.  We 
also  certify  that  the  damage  done  to  said  boiler  can  be  repaired  in  St.  Johns,  and 
the  boiler  placed  in  good  and  efficient  condition  to  enable  the  steamer  to  prose- 
cttte  her  present  or  any  voyage.  We  also  suggest  that  a  stop- valve  be  placed  on 
tlie  boiler  to  supplement  the  ordinary  butter-fly  valve  at  present  in  use  on  the 
cngiiie. 

St,  Johns,  Newfoundland,  (Signed)         George  A.  Pitts. 

July  7th,  1880,  (Signed)  R.  Stetn. 

(Signed)  A,  Murray. 

THE  GULNARE  AGAIN  AT  SEA. 

The  Gulnare  left  St.  Johns  July  30th,  for  Lady  Franklin  Hay,  which  locality 
tl  was  proposed  to  attempt  reaching  without  stopping  at  Disco,  as  originally  con- 
tcrapbted. 
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THE  CRUISE  OF  THE  CORWIN. 

The  official  report  of  Captain  Hooper,  commanding  the  revenue  steamer 
Corwin,  now  in  the  Arctic  in  search  of  the  missing  whale  vessels  and  under  orders 
to  communicate  with  the  Jeannette,  was  received  at  the  treasury  department 
August  6th.  The  report  is  dated  Norton  Sound,  June  19th.  Captain  Hooper 
says : — 

We  left  Ounalaska  on  the  8th  inst.  and  visited  St.  George  and  St.  Paul's  on 
the  9th  inst.  After  communicating  with  the  special  agents  on  these  islands  and 
taking  on  board  a  quantity  of  pup  seal  skins  for  Arctic  clothing  for  the  officers 
and  crew  and  putting  the  ice  breaker  in  place  we  proceeded  north  the  same 
evening. 

On  the  nth  we  encountered  ice  a  few  miles  north  of  Nounivak  Island,  in 
latitude  60  deg.  45  min.  north,  longitude  167  deg.  50  min.  west.  A  fresh  south- 
west gale  was  blowing  at  the  time,  so  we  did  not  enter  the  ice  until  it  moderated 
on  the  13th  inst.,  after  which  we  worked  our  way  along  to  the  northward,  taking 
advantage  of  every  opening  or  lead  which  showed  itself.  We  worked  along  in 
this  way,  sometimes  making  a  few  miles  a  day  and  at  others  drifting  helplessly  in 
the  pack  until  the  17th  inst.,  when  a  sharp  northeast  gale  broke  up  and  opened 
the  ice  and  started  it  off  shore,  allowing  us  to  proceed  on  our  way  the  following 
day.  We  arrived  here  this  afternoon  and  found  the  sound  filled  with  ice.  We 
are  now  at  anchor  sixteen  miles  from  St.  Michael's.  We  shall  endeavor  to  get  a 
boat  ashore  to  reach  there  overland  to-morrow  and  deliver  the  mail  which  we 
have  on  board  for  that  place,  and  continue  northward  as  fast  as  the  ice  will 
permit. 

All  hands  are  in  good  health  and  everything  satisfactory.  The  Corwin  has 
proved  herself  a  very  able  vessel.  Although  forced  through  heavy  ice  for  nearly 
a  week,  and  at  times  lifted  bodily  up  by  the  pack  she  seems  none  the  worse  for  it 
I  hope  to  be  in  Kotzebue  Sound  ahead  of  the  whisky  traders  and  break  up  thdr 
illicit  trade  for  the  summer.  I  shall  endeavor  to  get  some  tidings  from  the  miss- 
ing  whalers  from  the  natives  in  Kotzebue  Sound,  and  also  from  those  on  the 
Asiatic  side,  either  in  Plover  Bay  or  in  the  vicinity  of  East  Cape,  whichever  the 
ice  will  permit  us  to  visit  first. 

While  in  the  ice,  off  Romanzoff,  some  natives  visited  the  vessel  and  reported 
the  past  winter  as  the  most  severe  ever  known,  and  some  sealers  from  Norton 
Sound,  who  have  just  come  on  board,  confirm  the  report.  They  say  the  ice  in 
the  sound  only  broke  up  yesterday. 

A  day  later  than  the  report  Captain  Hooper  wrote  to  Major  Clarke,  chief 
of  the  Revenue  Marine  service,  giving  an  account  of  the  hardships  already 
experienced  on  the  voyage  northward.     In  this  letter  he  says : — 

This  will  be  the  last  chance  to  report,  I  suppose,  until  we  return  to  San 

Francisco.     We  had  a  hard  passage  through  the  ice.     We  entered  it  on  the  13th, 

'   -  trying  in  vain  to  get  around  it,  and  were  six  days  getting  here.     The  first 
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day  we  only  made  about  forty  miles,  and  the  second  day  about  twenty.  The 
third  and  fourth  days  we  did  not  make  any  distance  at  all  and  had  as  much  as 
we  could  do  to  save  the  vessel.  The  ice  set  us  in  off  the  lower  mouth  of  the 
Youkun  in  five  fathoms  of  water.  At  this  depth  about  half  the  ice  was  aground 
and  the  floating  ice  was  carried  by  it  by  the  current  at  least  three  knots  an  hour. 
The  crashing  and  warring  of  the  ice  on  all  sides  as  the  drift  ice  struck  that 
aground  was  demoralizing  to  weak  nerves.  Of  course  we  were  carried  along 
irith  it  and  several  times  were  caught  in  the  **  nip-'* 

Our  engines  had  no  more  effect  on  the  vessel  than  a  toy  engine  would  have 
We  came  near  losing  our  rudder,  and  at  times  our  boats  were  in  danger, 

ice  was  so  high.  The  screw  steering  gear  was  carried  away  and  the  wheel 
ains  parted.  After  realizing  the  effect  of  a  **  nip  "  I  saw  the  necessity  of  hav- 
ing the  rudder  so  it  could  be  unshipped  at  short  notice.  So  I  went  to  work, 
fitted  a  piece  of  oak  plank  over  the  rudder  head  so  that  it  could  not  unship  itself, 
but  can  be  removed  readily  if  necessary,  cut  a  piece  out  of  ihe  apron  the  size  of 
the  rudder  casing  and  cleared  the  rudder  head  of  the  patent  steering  gear  and 
everything  that  would  not  go  down'through  the  cashing,  made  a  band  and  put  in 
lo  keep  it  from  cracking,  rigged  a  pair  of  shears  over  the  stern  and  made  a  pur- 
chase, then  put  all  hands  at  work  and  carried  coal  in  sacks  forward  until  her  stern 
was  raised  out  of  water  sufficiently  lo  get  at  the  woodlock  and  split  it  out.  We 
can  oow  unship  the  rudder  and  land  it  on  deck  in  three  minutes,  and  after  a  little 
practice  can  do  it  in  two,     1  think  I  have  no  fears  of  losing  it  now 

This  is  tough  business  on  revenue  cutters,  I  can  assure  you.  If  we  had  n 
forced  her  through  the  ice  we  would  not  have  been  able  to  get  far  along  for  three 
weeks  yet.  I  thought  it  was  all  up  with  her  on  the  morning  of  the  i8th.  We 
had  been  at  anchor  close  in  under  the  Cape  Roraanzoff  during  a  northeast  gale 
a&d  snow  storm  nearly  all  day  of  the  f  7th,  and  on  the  i8th  it  backed  to  northwest 
right  on  shore  and  blew  hcOrder  yet.  The  ice  had  been  broken  and  started  off 
shore  by  the  northwest  wind,  and,  of  course,  as  soon  as  the  wind  changed  it  came 
back*  We  got  under  way  and  tried  to  work  out  into  the  pack  to  keep  from  going 
ashore,  but  for  a  while  it  showed  such  a  solid  front  that  we  could  not  penetrate 
tl  The  ice  kept  driving  us  in  shore  until  we  had  only  two  and  three-quarter 
fathoms  of  water,  when  an  opening  showed  itself  and  we  shot  into  it  and  suc- 
ceeded in  getting  fast  to  a  piece  that  was  aground  in  five  and  a  half  fathoms  and 
lode  comfortably  until  the  gale  broke  and  the  ice  started  off  shore  again.  The 
piece  we  made  fast  to  probably  covered  a  surface  of  four  acres,  drew  thirty-three 
feet  of  water  and  was  about  twenty-five  feet  high  above  the  water,  so  you  can 
form  an  idea  of  what  the  Behring  Sea  ice  is  like.  Our  pilot  says  he  never  saw 
anything  like  it  outside  of  the  Arctic. 

A  native  has  just  arrived  from  the  shore  with  a  note  from  the  Alaska  Com 
mercial  Company,  who  reports  the  winter  as  having  been  terrible — very  cold, 
with  an  unnsual  amount  of  snow  and  heavy  storms.  None  of  the  traders  have 
he  river  yet.     The  wild  ceese,  which  usu 
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hatched  out  by  this  time,  have  just  commenced  to  arrive  and  lay  their  eggs.  We 
will  start  north  to-morrow,  or  perhaps  this  evening  if  the  ice  shows  a  break.  I 
don't  expect  to  get  further  than  Kotzebue  Sound  for  a  month.  We  won't  spare 
her,  but  will  push  on  as  fast  as  possible.  I  have  no  fears  but  we  can  go  as  far  as 
•any  one.     The  Cor  win  has  good  power  and  is  very  strong. 


IS  THERE  AN  OPEN  POLAR  SEA? 

CONCLUSIONS  AGAINST  THE  POPULAR  THEORY  DRAWN  FROM  THE  RESULTS  OF    MANY 
BOLD  AND  ENERGETIC  EXPLORATIONS. 

Dr.  I.  I.  Hayes,  the  Arctic  Explorer,  in  a  recent  letter  to  the  New  York 
Herald,  expressed  his  well  known  views  in  reference  to  the  existence  of  an  open 
polar  sea;  to  which  a  Springfield,  Mass.,  correspondent  takes  exception  as 
follows : — 

In  Dr.  Hayes'  letter  on  the  prospects  of  the  Jeannette  there  is  one  paragraph 
which  is  of  so  much  importance  in  view  of  the  history  of  opinion  in  regard  to  the 
open  polar  sea,  that  I  wish  to  advance  some  considerations  weighing  against  the 
opinion  there  expressed,  in  the  hope  that  Dr.  Hayes  may  see  fit  to  publish  his 
views  more  at  length  in  the  Herald. 

In  speaking  of  the  intention  of  Captain  DeLong  he  says: — "Of  course  no 
one  imagines  that  there  can  be  any  such  thing  as  a  sea  about  the  Pole  wholly  free 
from  ice,  but  it  is  equally  inconceivable  that  so  large  a  body  of  water,  embracing 
an  area  of  more  than  three  millions  of  squai;e  miles,  could  be  at  any  time  firmly 
and  completely  frozen  over."  And  he  infers  that  should  captain  DeLong  reach 
the  northern  termination  of  Wrangell  Land  he  would  encounter  large  areas  of 
open  navigable  water.  The  opinion  here  expressed  by  Dr.  Hayes  that  there  is 
in  the  extreme  north  a  virtually  open  sea,  is  the  same  as  he  advances  at  the  close 
of  his  account  of  his  attempt  to  reach  the  open  polar  sea  in  i860 — 61 ;  and  the 
argument  is  also  the  same — viz  :  that  within  the  encircling  shores  of  the  northern 
continents,  that  is,  roughly,  within  the  parallel  of  eighty  degrees  north  latitude, 
there  is  a  vast  expanse  of  sea  where  the  ice  cannot  fasten  itself  to  the  land  and  will 
therefore  of  necessity  be  broken  to  pieces  by  wave  action.  Now,  if  it  were  an 
ascertained  fact  that  there  is  this  vast  polar  water,  this  conclusion  might  seem  to 
be  necessary ;  but  what  support  is  there  to  the  opinion  that  w^e  have  this  great  un- 
broken expanse  of  water  at  all  ? 

The  progress  of  northern  exploration,  great  as  it  has  been,  has  never  yet  ad- 
vanced beyond  the  boundaries  of  land.  Parry,  to  be  sure,  in  his  remarkable  at- 
tempt to  reach  the  Pole  from  Spitzbergen,  penetrated  to  82°  45'  without  finding 
land,  but  his  journey  proves  nothing  as  to  its  existence  or  absence  within  a  com- 
paratively small  distance  of  his  furthest  point,  for  traveling  on  the  ice,  he  could 
not  possibly  have  distinguished  a  low  Arctic  coast  at  a  few  miles  distance.  The 
memorable  experience  of  the  Austrian  expedition  of  1872  is  well  known.     After 


diifung  north  of  Nova  Zembla  for  months,  fast  in  the  ice,  over  an  unknown  sea, 
ihcy  came  at  last  (about  latitude  79*^)  on  a  new  bnd,  which  was  traced  by  Payer 
above  82*^,  and  the  extreme  vision  of  the  Austrian s  was  bounded  on  the  north  not 
by  water»  but  by  hind,  whose  nothern  limit  and  dimensions  no  one  knows.  Again, 
it  is  wcU  known  that  Arctic  explorers  of  experience  find  in  the  reports  of  the 
English  expedition  of  1873 — 76  reason  for  belief  in  the  existence  of  land  beyond 
the  eighty- fourth  parallel.  The  tremendous  character  of  ice  of  the  so-called 
pal^ocrystic  sea,  and  the  great  hummocks  which  baffled  Markham^s  sledge  party, 
together  with  shallowness  of  the  sea  at  the  extreme  point  reached  by  Markham,  are 
regarded  as  very  strong  proofs  of  the  existence  of  land  very  much  further  north 
iban  any  yet  known.  It  is  to  this  land  to  which  Howgate's  colony  scheme  looks  in 
large  measure  for  success,  since  it  may  offer  a  coast  line  trending  north  and  reach- 
ing to  or  near  the  Pole,  No  one  also  yet  knows  the  extreme  northerly  extent  of 
Greenland  and  a'djacent  lands.  The  extreme  vision  of  the  English  saw  only  the  west 
Greenland  coast  losing  itself  in  the  mystery  of  the  Arctic  snows  and  ice  north  of  8^^, 
And  finally  DeLong's  expedition  itself  is  proof  of  land  in  the  extreme  north  in  yet 
another  quarter  than  those  named.  That  Wrangell  Land  exists  north  of  Siberia 
is  known.  How  great  it  may  be  and  how  far  north,  no  one  knows.  Dr,  Hayes 
bttnself  admits  it  may  reach  to  the  Pole. 

It  then  remains  true  that  whithersoever  men  have  gone  in  the  far  north  they 
iiave  found  not  sea  only,  but  land  also.  It  seems  a  fair  deduction  from  the  past 
history  of  exploration  that  wherever  they  may  hereafter  go,  there  they  will  still 
find  land.  If,  now,  this  is  so,  until  we  know  accurately  the  amount  and  disposi- 
tion of  these  Arctic  lands  all  conjectures  based  on  their  presence  or  absence  must 
be  idle.  Suppose  these  lands  to  be  grouped  anywhere  about  the  course  of  the 
Jeannette,  will  we  not  have  then  just  the  conditions  of  coasts  approaching  one 
another  sufficiently  near  to  allow  the  ice  to  form  and  accumulate  and  pile  itself 
lip  in  the  enormous  masses  of  Nares'  pala^ocrystic  sea  or  of  those  whose  tumult 
seemed  pandemonium  let  loose  around  the  Tegethoff,  while  her  navigators  were 
jtu  as  they  supposed,  in  the  midst  of  a  boundless  sea? 

In  the  introductory  chapters  of  his  book,  Payer,  reviewing  the  history  of  Arc- 
tic explorations  through  three  centuries,  remarks  on  the  doctrine  of  the  open  po- 
lar sea  and  demonstrates,  it  seems  to  me,  the  groundlessness  of  that  opinion  by 
showing  how,  as  men  have  approached,  as  they  supposed,  the  northern  boundary 
of  that  ice  belt  which  they  believed  to  girdle  the  open  sea,  that  boundary  has 
ever  receded  and  the  ice  has  ever  grown  heavier,  the  climate  more  severe,  the 
nearer  they  have  drawn  to  the  Pole,  If,  then,  there  is  virtue  in  the  consistency  of 
reasoning  we  must  assume  that  beyond  where  man  has  reached,  the  same  law 
holds  true — that  the  further  north  we  go,  the  thicker  the  ice  becomes  and  the  se- 
yeier  the  climate.  Any  other  conclusion  is  contrary  to  the  known  facts,  and  the 
belief  in  the  open  polar  sea  would  seem  to  be  born  solely  of  splendid  enthusiasms, 
high  courage  and  desire  to  pierce  the  fascinating  mystery  of  the  far  north. 

D.   \V^   B. 


■ 
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GEOGRAPHICAL  SOCIETY  OF  FRANCE. 

(from  **l' exploration.") 

Sitting  of  July  i8th. — M.  A.  Grandidier  in  the  chair.     Meeting  opened  at 
eight  o'clock.     After  reading  of  the  official  minutes,  the  president  signaled  the 
attendance  of  M.  Pinard,  the  young  explorer  from  Arizona,  who  will  return  to 
his  explorations  as  soon  as  the  state  of  his  vision,  considerably  weakened,  will 
permit — also  the  presence  of  Dr.  F.  M.  Moreno,  director  of  the  Anthropological 
and  Archaeological  Museum,  at  Buenos  Ayres.     This  learned  South  American, 
continued  the  resume  of  his  explorations,  in  the  as  yet  scarcely  known  country 
of  Patagonia,  as  follows :  In  1873  I  made  my  first  voyage  to  Patagonia,  in  order 
to  dig  into  the  Indian  burying  grounds  along  the  Rio  Negro.      After  two  months 
of  excursions,  I  returned  with  forty-two  skulls  and  some  hundreds  of  stone  imple- 
ments.    In  1874,  I  returned  to  the  Rio  Negro.     My  excavations  gave  me  eighty 
crania,  some  incomplete  skeletons  and  three  hundred  stone  objects.     From  the 
Rio  Negro,  I  passed  to  the  Rio  Santa  Cruz ;  in  order  to  ascend  it,  but  some  ob- 
stacles  preventing  me,  I  was  only  able  to  make  some  ethnological  collections,  in 
the  environs  of  the  sea. — In  1875,  ^  ^^^^  overland,  from  Buenos  Ayres,  for  the 
purpose  of  passing  over  Patagonia  until  I  reached  Chili. — Arriving  at  the  Rio 
Colorado,  I  continued  my  anthropological  researches,  and  at  the  Rio  Negro,  for 
the  third  time,  I  was  able  to  augment  my  collection  of  skulls.     Leaving  this  place, 
with  a  domestic  and  five  Indians,  I  followed  the  banks  of  the  river  and  arrived  on 
the  slope  of  the  Andes.     There  the  Araucaniens  or  Manpuches  impeded  the  con- 
tinuance of  my  voyage.     Condemned  by  a  council  of  war,  I  obtained  permission 
to  visit  lake  Sahuel-NapL     After  some  weeks  of  hunting,  of  religious  feasts  and 
orgies,  I  was  given  leave  to  return  to  Buenos  Ayres,  where  I  arrived  after  having 
had  a  battle  with  some  Indian  cattle  thieves.     I  left  immediately  for  the  northern 
part  of  the  Argentine  Republic,  with  the  object  of  excavating  the  ancient  forts- 
and  cities  of  the  Cokhuguis,     In  October,  I  left  for  the  fourth  time,  for  the  pur- 
pose of  traversing  Patagonia.      After  making  some  collections  at  Chuburt  and 
Port-Desire,  I  commenced  the  exploration  of  the  Rio  Santa  Cruz.     There,  witfi 
my  canoe,  I  penetrated  as  far  as  the  lake  from  which  it  takes  its  origin.     I  could 
see  two  other  lakes  to  the  north,  alive  with  Indians,  also  a  volcano  in  activity,, 
which  I  baptized  with  the  name  of  Fitz-Roy.     I  reached  afterward,  by  land,  the 
strait  of  Magellan  and  returned  to  Buenos  Ayres.      On  my  return,  I  donated  all 
my  collections,  anthropological,  zoological  and  palaeontological,  to  the  government 
which  has  established  the  museum  of  which  I  am  the  conservator.      To  augment 
this  collection,  I  left  in  October,  1879,  ^or  ^  voyage  of  two  years  in  Patagonia* 
After  ascending  the  Rio  Negro,  in  my  little  steamer,  400  kilometers,  I  directed 
myself  to  the  South,  on  horse-back,  to  the  distance  of  100  kilometers,  thence  to 
the  west-south  west,  traversing  a  region  as  yet  unexplored.  In  the  place  of  plains 
and  table-lands,  I  saw  mountains  from  1000  to  2000  meters  in  height.      Herd 
tliscovered  some  ancient  volcanoes,  and  some  basaltic  grottoes,  which  had  served 
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TS  human  habitations ;  also  some  human  skulls.  Arriving  at  43 "^  30'  south,  at 
the  foot  of  the  Andes,  I  found  some  Indians,  and  some  days  afterward,  1  contin-- 
ned  my  course  to  the  North.  I  explored  the  banks  of  the  lake  NoAufi-JVapi, 
where  I  found  some  grottoes  containing  bones.  Here,  at  the  western  part  of  the 
Ukc^  some  Araucanien  Indians  took  me  prisoner — ^brought  into  the  presence  of 
I  the  principal  chief,  whom  I  had  known  in  my  voyage  of  1875,  I  was  passed  to  a 
I  council  of  war,  and  after  three  days  of  feasting,  I  was  condemned  to  death.— 
**  God  was  angry,  and  the  heart  of  a  Christian  must  be  sacrificed  to  Him/'  INvo- 
days  afterward,  I  escaped  in  the  night,  with  my  domestic  and  interpreter.  We 
COQStrucled  a  raft,  and  after  two  nights  and  seven  days  of  travel,  through  the  ra- 
pids, we  reached  the  Argentine  encampment.  My  companions,  whom  I  had  left 
in  a  hospitable  Patagonian  village,  informed  by  a  friendly  Indian,  had  saved  my 
mthropologieal  collection  and  my  botanical  gatherings — I  was  able  to  save  on  ray 
person  a  part  of  my  journal  and  some  astronomical  observations  made  at  twelve 
different  places.  Arrived  at  Buenos  Ayres,  I  was  sent,  on  recommendation  of 
phv^irinn*;.  to  Europe.         **#)♦?        Session  closed  at  10.30, 

J.  F. 
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(from  l'exploration.  ) 

The  session  of  June  nth  was  well  attended,  considering  the  terribly  hot 
weather.  It  was  devoted,  as  announced  by  the  order  of  the  day,  to  a  conference 
with  Dr.  Zucchinetti,  who  left  Cairo  in  the  month  of  Janyar>%  to  make  an  excur- 
abn  to  the  provinces  of  Bahar-el-Gazar  and  Bahar-el-Arab,  thence  to  a  part  of 
Darfur,  and  of  Kordofan,  and  also  to  that  region  of  Nubia  situated  to  the  south 
of  Obeida,  a  country  as  yet  scarcely  known. 

He  commenced  his  discourse  by  exposing  the  vast  project  he  had  conceived 
of  traversing  Africa  as  far  as  its  southern  extremity,  for  the  purpose  of  studying 
it  from  a  statistical  and  scientific  standpoint,  and  for  placing  it  in  condition  to 
cootnbute  to  that  grand  activity,  in  which  intelligent  Europe  desires  to  place  this 
part  of  Uie  globe,  heretofore  so  much  neglected. 

He  then  traced  briefly,  the  line  followed  from  Cairo  to  Khartoom»  skirting 

I  fht  Nile*  from  Khartoom  to  Chiri  along  the  White  Nile  as  far  as  the  third  degree 
of  latitude,  where  he  was  stopped  by  unexpected  difiiculties;  also  sketched  the 
route  of  his  return  from  Chiri  to  Gaba-Sciambia,  thence  to  the  West,  to  the  Ma- 

I  CfEcas,  the  Niara  Niams,  the  Gouro-Gouras  on  the  Bahar-el-Arab,  to  Sciacca,  to 
Fasher,  to  Obeida  in  Nubia,  to  Khartoom,  to  Djeddah  and  to  Suez. 

He  interrupted  the  recital  by  quoting  some  notes,  made  in  the  course  of  his 

I  TC^age,  which  excited  the  most  lively  interest.  The  Doctor  spoke  lengthily  of 
Khartoom,  Lake  Noo  and  of  the  Leds  (falls)  which  arrest  the  navigation  of  the 

[  river,  and  of  the  way  to  avoid  them.     He  then  gave  a  description  of  the  ^%^V" 


266  KANSAS  CITY  REVIEW  OF  SCIENCE. 

tian  military  posts  and  their  organization.  Gen.  Stone,  who  was  occupying  the 
presidents*  chair  with  Mr.  Bonola,  then  took  the  floor  to  announce  that  amonj 
the  new  members  of  the  Society  were  counted  the  engineers  Lafitte  and  Bangabe. 
He  also  stated  that  the  Society  had  recently  established  relations  and  exchangei 
with  the  Geographical  Society  of  New  York,  with  the  Typographic  Society  rf 
Oeneva,  and  with  the  journal  V Exploration  at  Paris.  He  pointed  out  the  favor 
with  which  the  publications  of  the  Society  had  been  received  abroad,  and 
<:ited  as  an  example  the  Bulletin  of  the  London  Geographical  Society,  which  had 
reproduced  with  praise,  some  articles  from  the  Bulletin  of  the  Khedival  Society. 
He  proposed  the  name  of  Rev.  Mr.  Wilson,  for  honorary  membership,  who  had 
but  a  short  time  before  returned  from  the  land  of  King  M'tesa. 

Doctor  Zucchineiti  then  resumed  his  narrative.  He  expatiated  on  the  cus- 
toms of  the  savage  tribes,  on  the  fauna  2iVid  flora  of  the  countries  he  had  explor- 
ed, and  on  the  resources  which  this  country  could  offer  to  European  activity.  He 
•continued  with  the  details  of  his  voyage  to  Darfur,  Kordofan,  and  to  Nubia.  Thii, 
last  country  is  rich  in  gold;  and  he  indicated  the  manner  in  which  the  nativeii 
gather  the  precious  metal.  Finally,  he  exposed  his  views  on  the  measures  he 
judged  most  opportune  for  ameliorating  these  countries,  both  morally  and  roated-j 
ally ;  and  after  having  defined  the  character  of  the  negroes,  he  closed  with  the 
opinion,  that  penetrating  the  country  with  roads  and  colonies  would  be  the  most 
powerful  means  of  initiating  civilization.  The  ideas  of  the  speaker  gave  place  to 
interesting  discussions,  and  were  judged,  on  the  declaration  of  competent  nac^j^ 
like  Gen.  Stone,  Pjirdi  Pacha,  Col.  Saddek  Bey,  and  Dr.  Rossi  Bey,  to  be; 
worthy  of  a  profound  examination.  J.  F. 


THE  POSITION  OF  THE  CROZET  ISLANDS. 

The  admiralty  have  received  from  Captain  J.  N.  East,  R.  N.,  of  H.  M.  S..i 
Comus,  a  report  of  his  visit  to  the  Crozet  Islands,  early  in  March,  in  order  to 
ascertain  if  any  shipwrecked  people  were  there,  and  to  endeavor  to  establish  ft 
depot  of  provisions.  No  trace  of  any  shipwrecked  crew  was  discovered,  but  Ae* 
stores  of  provisions  and  shelter-huts  were  successfully  landed.  The  most  vat- 
portant  information  which  Captain  East  communicates  with  regard  to  this  group 
is,  that  Hog  Island  should  be  placed  thirteen  miles  north  and  west  of  its  preseat 
position  on  the  admiralty  chart.  The  position  of  the  other  islands  with  regard  M 
it  appears  to  be  laid  down  with  tolerable  accuracy,  excepting  that  East  Island  is 
not  more  than  seven  miles  distant  from  the  southeast  point  of  Possession  Island. 
The  Heroine  breakers  ^re  reported  to  consist  of  one  breaker  very  similar  to  the 
Bellows  off  the  cape,  an*d  to  be  only  one  and  a  half  miles  to  the  eastward  of  a 
straight  line  drawn  from  the  south  end  of  Hog  Island  to  Penguin  Island,  and 
nearer  the  former  island. 


EXPLORATION  OF  PATAGONIA. 


2d7 


MURDERED  EXPLORERS. 

A  telegram  from  Zanzibar  states  that  Mr.  F,  Falkner  Carter  and  Mr.  Caden- 
»d,  of  the  Royal  Belgian  Exploring  Expidition,  have  been  murdered  by  Chief 
rambo  in  Central  Africa.  Chief  Urambo  is  believed  to  be  the  celebrated  robber 
ief,  Mercambo. 


I 


EXPLORATION  OF  PATAGONIA. 


Don  Ramon  Lista  has  lately  returned  to  Buenos  Ayres  after  a  further  journey 
Patagonia,  in  the  course  of  which  be  has  examined  in  detail  the  whole  of  the 
ISC  region  between  Bahia  Rosas  and  Punta  ViJlarino.  From  the  outset  be  was 
table  to  find  any  water,  notwithstanding  that  careful  search  was  made  in  all 
rections*  and  the  expedition  would  have  been  compelled  to  retrace  its  steps  had 

(been  for  the  opportune  arrival  off  the  coast  of  a  small  vessel  with  supplies. 
egion  explored  is  reported  to  be  extremely  sterile;  and  the  soil,  which  is 
}  up  by  a  tropical  sun,  is  mostly  covered  with  prickly  and  stunted  plants. 
arl  Petersen,  the  warm-hearted  and  faithful  assistant  to  so  many  Arctic' 
KpeditioDs,  in  which  he  served  chiefly  as  interpreter,  died  at  Copenhagen,  on  the 
|tb  of  Jane,  at  the  age  of  sixty*seven  years.  He  was  with  Penny,  driving  his 
9g-sledge,  in  i g 50-^5 1,  tvhen  Penny  wintered  in  Assistance  Bay  with  the  two 
rigs  (Lady  Franklin  and  Sophia)  and  explored  part  of  Wellington  Channel. 
cxt  be  was  with  Kane  in  Smith  Sound,  then  with  McCUntock  in  the  Fox,  and 
sdy  on  a  voyage  wuth  Torell  and  Nordenskiold,  to  Spitzbergen,  in  186 1.  He 
IS  a  fine  old  fellow,  resolute  and  warm-hearted.  Sir  Allen  Young  introduced 
m  to  the  Prince  of  Wales  the  last  limc  he  was  at  Copenhagen.  Petersen  had 
large  of  a  lighthouse  until  1875,  when  he  retired,  owing  to  failing  sight,  on  a 
Elision  of  600  kronen.  The  English  government  had  recently  granted  him  a 
^on  of  £12  a  year,  and  last  year  a  number  of  Arctic  friends  in  this  country 
ihscribed  together  and  presented  him  with  a  small  sum.  These  acts  of  kindness 
Bre  deeply  felt  by  the  grateful  old  man,  but  •he  lived  only  a  short  time  to  enjoy 
e  increased  comfort  they  afforded  him.  He  lived  wnth  his  sister,  w^hose  husband 
pt  a  restaurant  at  Copenhagen.  In  early  life  he  was  long  stationed  at  Upernavik* 
id  married  there,  'He  leaves  a  son,  who  is  a  surveyor,  and  a  daughter  who 
arried  well. 
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METEOROLOGY. 


PROPHECY  OF  THE  WEATHER. 

BY  ISAAC  P.  NOYES,  WASHINGTON,  D.  C. 

The  weather  has  ever  been  a  favorite  theme  for  the  prophets,  and  mo 
erably  have  they  failed.  All  are  familiar  with  the  prophecies  or  statem< 
our  almanac  makers.  For  years  they  have  pretended  to  foretell  the  weati 
months  in  advance. 

The  statements  of  the  old  almanac  makers  though  "gospel  truth" 
many,  were  not  regarded  as  wisdom  by  the  few  who  were  more  advancec 
tellectual  culture,  yet  even  those  of  the  highest  culture  could  simply  say 
did  not  believe;"  no  positive  evidence  had  yet  developed  by  which  they 
successfully  controvert  what  their  intellects  could  not  accept.  They  must 
future  developments  and  see  what  they  would  bring  forth. 

In  1870  they  brought  forth  the  United  States  Signal  service,  where 
were  no  longer  confined  to  the  accumulation  of  a  few  isolated  facts  gathe 
men  having  no  facilities  for  immediate  communication  with  each  other, 
means  of  conveying  intelligence  to  one  central  head  where  it  could  be  4 
and  made  to  serve  the  world  as  kindred  facts  in  other  departments  have  dc 

It  was  not  even  possible  for  the  Signal  service  to  grasp  the  full  idea  a) 
time  was  needed  to  advance  the  practical  work  necessary  for  so  great  an 
taking,  and  as  facts  were  accumulated,  they  suggested  new  fields  for  th 
lect  to  revel  in,  until  now  we  have  a  very  complete  system,  though  not 
as  yet,  for  time  is  still  necessary  to  complete  and  to  suggest  other  steps  in  t 
of  I  his  advancing  science. 

The  weather  map  has  proved  beyond  controversy  that  the  area  of  low 
eter  is  the  center  and  motive  power  of  the  storm,  and  that  this  area  of 
rometer  travels,  as  heretofore  stated,  in  an  easterly  direction,  and  that  I 
this  power  of  low  barometer,  lies,  the  generating  heat  force  of  the  sun,  th 
tor  of  this  power.  The  sun  is  our  great  physical  first  cause  in  this  as  ii 
things  connected  with  and  essential  to  our  well-being  on  this  earth. 

The  negative  part  of  the  weather  system  is  the  area  of  high  barometer 
plays  quite  as  important  a  part  in  the  weather  of  our  globe  as  the  area  of 
rometer  itself.  The  details  and  influence  of  high  barometer  will  be  defei 
some  future  paper,  simply  remarking  here  that  it  is  an  important  power 
ever  on  the  move  and  in  the  same  general  direction  as  the  area  of  low  bare 
and  that  we  can  not  have  the  one  without  the  other — that  the  area  of  h 
rometer  is  as  essential  and  natural  in  the  lighter  body  air  as  the  hill  or  mc 
in  the  physical  contour  of  our  earth. 
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not  pleasant  to  controvert  such  a  veneral^/JQotion  as  that  the  moon  af- 
lie  weather  and  that  by  studying  its  variourf'''* quarters"  and  conditions, 
be  able  to  prophesy  the  weather  months  m  advance.  The  moon,  it 
remembered,  is  condnually  on  the  move  and  ever  progressing  with  the 
h  and  the  while  moving  around  it.  It  therefore  must  necessarily,  and  does 
iffD,  shine  on  all  parts  of  rhe  earth.  Wherever  the  sun  shines  the  moon  shines 
L  The  sun  being  a  powerful  heating  body,  generates  the  conditions  we  term 
barometer.  The  moon,  being  a  mere  reflector  of  light,  has  no  such  power 
t  least  its  heat  power  is  infinitesimal,  and  therefore  has  no  power  to  produce  or 
cat  ihe  area  of  low  barometer.  But  it  is  often  claimed  that  it  has  power  over 
dOQds  to  collect  or  disperse  them,  as  the  case  may  be.  On  the  same  night 
b  the  same  moon,  new,  first  quarter,  half,  full,  last  quarter  or  old,  the  same 
911  is  shining  over  territories  where  there  is  all  sorts  of  weather  from  hot  to 
1,  and  from  clear,  cloudless  skies  to  extents  of  territory  covered  with  the 
It  dense  snow  or  rain-producing  clouds.  In  one  place  it  may  be  clear,  bright 
3o£ght,  in  another  not  a  ray  of  light  to  be  seen  even  with  a  full  moon.  Then 
le  places  may  be  and  are  distributed  over  the  earth  at  intervals  of  from  500  to 
DO  miles,  and  sometimes  more.  This  being  the  actual  condition  of  things,  it 
Kismost  absurd  to  claim  or  believe  at  this  day  that  the  moon  at  all  affects  our 
Bhci,  or  that  it  may  be  relied  upon  as  a  basis  on  which  to  found  prophecies  of 
weather.     When  the  new  moon  is  upright  so  that  its  two  ends  or  horns  are 

Eh  each  other,  it  is  claimed  that  throughout  this  moon,  we  will  have  lit- 
rain,  because  the  moon  holds  its  water.  Then  when  the  crescent  tips  a 
e  side  being  higher  than  the  other,  according  to  the  universal  idea,  we  will 
e  plenty  of  rain  during  that  moon.  As  though  the  rain  whfch  waters  our 
th,  must  be  held  in  this  little  basin  up  in  the  sky.  It  must  be  remembered 
y^  moon  is  340,000  miles  away  from  our  earth,  and  at  the  best  calculation 
Jbosphere  is  not  more  than  forty-five  miles  high,  and  more  than  this  that 
douds  from  whence  comes  our  rain,  are  not  over  two  or  three  miles  high, 

Sn  much  less,  probably  less  even  than  a  mile  high.  Our  rain  comes  from 
ds  that  are  temporarily  suspended  in  the  air  generated  through  the  heat 
the  sun  from  the  waters  of  the  earth. 
^^c  sun  is  ever  forming  these  clouds.  The  power  of  the  moon  in  this  par- 
H^  not  worth  considering  even  for  a  moment— might  as  well  claim  that 
moon  causes  plants  to  grow,  and  is  an  agent  for  the  generation  and  mainten- 
^f  U»e  on  this  globe.  As  it  rotates  about  the  earth  it  happens  that  it  goes 
^■certain  phases  which  western  new  moon,  quarter,  full,  etc.,  and  that  at 
^■e  horns  of  the  new  moon  will  be  level  with  each  other  and  at  other  times 
^B  depending*  as  any  one  familiar  with  astronomy  will  know,  on  the  rela- 
^Mitions  of  the  sun,  earth  and  moon.  The  sun  will  always  shine  on  that 
flrlhe  moon  that  faces  the  sun.  This  is  a  most  natural  effect  and  needs  no 
Relatively  to  the  earth  the  moon  must  change,  for  the  simple  reason  that 
rce  bodies  are  ever  changing  their  relation  to  each  other,  and  this  readily 
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accounts  for  the  difTerent  appfl^ances  of  what  we  call  the  ''  new  moon."  The  liglit 
of  the  sun  shining  on  it,  relatively  to  us,  underneath,  at  other  times  a  little  to  one 
side.  That  these  merely  accidental  changes  of  the  moon  that  have  no  signifi- 
cance as  a  motive  power,  positive  or  negative,  that  they  should  be  a  power  to  ai^ 
feet  the  conditions  that  produce  or  prevent  rain  that  comes,  and  can  only  come 
by  the  generating  force  or  heat  of  the  sun,  is  most  absurd,  or  that  it  should  hwe 
any  power  over  the  motion  of  the  clouds  which  are  concentrated  or  dispersed 
only  by  that  power  generated  by  the  sun  which  we  term  **low  barometer."  Tie 
prophecy  of  the  weather  based  upon  any  such  ideas  as  that  the  moon  has  any  m* 
fluence  in  producing  such  results,  is  most  absurd  and  can  not  be  maintained  bf 
facts  or  the  least  show  of  reason.  We  may  have  evenings  where  the  sky  over 
our  particular  locality  becomes  clouded  when  the  moon  is  v'isible,  or  it  may  be 
cloudy  and  after  awhile  the  clouds  pass  away,  but  not  through  any  agency  of  the 
moon.  If  the  moon  had  any  such  power  as  this,  it  would  produce  the  same  ie-> 
suits  every  time,  but  we  see  that  it  does  not,  but  rather  with  all  sorts  of  moon 
we  have  all  sorts  of  weather  and  changes  which  may  readily  be  traced  to  a  £v 
more  reasonable  cause — that  of  the  relative  conditions  of  low  and  high  barome- 
ter as  effected  by  the  great  source  of  heat  and  light — the  sun. 

Another  source  of  prophecy  of  the  weather,  is  something  which  belongi 
rather  to  a  season  than  to  any  extended  time  of  years — a  sort  of  sub-prophecy 
depending  upon  a  prophecy  of  cold  winter  and  warm  summer,  especially  at  tbe 
poles,  is  that  of  cold  in  summer  developed  from  melting  icebergs  as  they  flotf 
down  from  the  Arctic  seas.  This  summer  of  1880  there  are  a  remarkable  num- 
ber of  these  icebergs.  So  the  iceberg  prophets  are  prophesying  cold  weather, 
especially  off  the  Atlantic  coasts. 

When  it  becomes  better  understood  that  the  heat  of  certain  localities  de- 
pends upon  the  concentrated  power  of  the  sun,  making  what  we  term  the  area  of 
low  barometer,  and  that  this  concentration  is  ever  on  the  move,  sometimes  on  4 
lower  line  of  latitude  the  whole  year  through — when  this  beautiful  law  of  natme 
is  understood,  it  will  be  seen  that  the  melting  or  non-melting  of  icebergs  out  in 
the  Atlantic  ocean,  will  have  litde  or  no  effect  upon  our  temperature,  not  one- 
tenth  part  as  much  as  the  melting  of  the  ice  in  our  ice-carts  as  they  pass  alcng 
the  streets,  or  the  melting  of  the  ice  in  the  refrigerators  and  water  coolers  of  our 
houses. 

Although  the  sun  shines  more  directly  over  the  equator  than  over  the  p(^ 
and  it  is  therefore  warmer  at  the  equator  than  at  the  poles,  still  the  heat  of  the 
sun  is  not  wholly  concentrated  there,  and  it  is  oftentimes  warmer  in  the  tempentft  \ 
zones  than  in  the  tropics,  as  discussed  in  a  former  paper,  ''Evidence  From  the 
Weather  Map  of  1879." 

The  melting  of  icebergs  cools  the  immediate  surrounding  water  and  atmos- 
phere, but  its  influence,  like  the  melting  of  the  ice  in  our  ice  houses,  ice  carts, 
refrigerators,  or  water  coolers,  is  purely  local. 

In  this  connection  the  idea  suggests  itself  that  we  make  a  better  study  d 
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A>ergs  than  we  have  heretofore  done,  and  that  one  or  more  of  our  idle  navy 
sscls  be  authorized  to  follow  them,  keeping  as  near  them  as  safely  will  permit, 
id  study  ihem  day  by  day  and  trace  them  up  until  the  largest '  berg  disappears 
kder  the  heat  of  southern  latitudes. 

Then  there  is  another,  though  fortunately  a  smaller  class,  who  make  some 
ttensjons  to  scientific  wisdom  who  have  notions  that  the  weather  of  our  planet 
be  more  or  less  affected  by  the  relative  position  of  our  earth  and  her  sister 
in  the  universe.     For  this  year,  these  prophets  have  predicted  all  sorts  of 
iDOtions  in   the  elements  because  some  four  of  the  principal  planets  of  our 
\tsai  come  together  nearer  to  the  sun  than  for  some  eighteen  hundred  years  or 
e.     Indeed  they  are  already  out  with  their  extravagant  claims  that  (up  to 
ly)  we  have  already  had  the  fulfillment  of  the  prophecy. 
Now,  the  weather  of  this  year  has  not  been  remarkable  for  its  peculiarity 
We  have  had  some  severe  storms,  but  what  season  do  we  not  have  them  ^ 
occur  more  or  less  frequently  every  year.     This  year,  thus  far,  Quly,)  has 
greatly  different  from  the  average  year.    But  when  this  class  of  propheis 
ive  prophesied,  like  Jonah,  they  want  their  prophecies  fulfilled  even  though  it 
great  distress  upon  the  nations.     They  do  not  like  the  mortification  of  be- 
false  prophets,  or  to  see  their  scientific  pretensions  laughed  at  by  the  world. 
Probably  the  most  remarkable  sensation  as  a  weather  prophet  at  present,  is 
lenry  G.  Vennor,  of  Montreal.     The  name  of  this  gentleman  has  been 
ispicuous  in  the  papers  the  past  season  as  a  weather  prophet.     Many 
have  faith  in  him  and  verily  believe  that  he  is  reliable,  and  are  willing  to 
by  him  and  contend  that  he  predicted  this  and  that  storm,  or  spell  of  hot 
weather. 

en  men  claim  to  be  prophets  we  want  them  to  come  out  with  plain  and 
ivocal  statements*     We  want  no  '*if"  or  **and,"  or  general  statements  of 
n  sound,  but  the  plain  statement  in  black  and  white,  just  what  will  and 
occur, 
ccording  to  the  St  Louis  Republkan^  in  a  letter  dated  Montreal,  May  |8, 
lie  says:  *•!  believe  that  June  will  be  an  intensely  hot  month,  and  proba- 
e  first  of  June  will  be  fall-like,  with  frost  again.     July  will  be  a  terrible 
for  storms,  with  terms  of  intense  heat,  but  another  fall  like  relapse  with 
will,  m  all  likehood,  occur  a  few  days  before  the  twentieth,     I  fear  the 
of  thunder  and  hail  will  be  of  unusual  severity  during  July.     I   must 
the  verification  of  my  prediction  relative  to  a  cold  wave,  with  frosts,  over 
portion  of  the  United  States  between  the  loih  and  15th  of  May.     I'he 
toward  the  close  of  the  present  month  (May)  will  be  more  severe  than 
t  pasL'* 
This  is  probably  a  fair  sample  of  Mr.   Vennor*s  predictions.     We  see  that 
very  general  and  non-committal  as  to  exact  dates  and  localities, 
Vennor^s  first  statement  in  this  short  article  is  that  **  June  will  be  an  in- 
hot  month"     Where  will  it  be  hot — in  Canada,  or  North  or  South  of  Ma- 
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son  and  Dixon's  line  ?  It  might  be  very  hot  in  Pennsylvania  or  even  in  New  York 
state,  and  yet  very  cold  in  Montreal.  Over  what  territory  must  it  be  hot  or  cold 
to  fulfill  Mr.  Vennor's  predictions — in  the  Atlantic  states,  out  West,  or  at  the 
North  or  South  ?  He  claims  the  verification  of  predictions  relative  to  a  cold 
wave  over  the  United  States  between  the  loth  and  15th  of  May. 

As  to  the  month  of  Juue,  it  was  not  unlike  June  weather  in  general,  unlessi 
perhaps  a  little  colder,  as  a  whole.  In  the  vicinity  of  Washington  it  was  rather  a 
cool  month,  though  we  had  a  few  very  hot  days,  still  not  as  hot  on  a  whole  for 
the  season  as  was  the  month  of  May.  The  greater  part  of  May  in  this  vicinity 
was  very  hot  and  oppressive,  and  that  too  for  a  very  good  reason — and  it  is  never 
hot  or  cold  relatively  to  the  season,  without  this  good  reason. 

May  loth  and  nth  it  was  very  warm  here.  On  the  nth,  about  4.30  P.  M. 
we  (in  Washington)  had  a  summer  shower  with  thunder  and  lightning,  which  las- 
ted about  an  hour  and  then  became  cooler,  as  it  generally  does,  though  not  al- 
ways after  such  a  storm.  From  the  12th  to  the  1 8th  of  May  it  was  cool  and 
pleasant,  very  seasonable  weather  for  the  time  of  the  year.  On  the  14th  of  Blay. 
it  might  have  been  intensely  cold  throughout  the  United  States,  East  of  the  Miss- 
issippi but  for  a  rather  unusual  relative  location  of  the  area  of  high  barometer. 
On  the  14th  of  May  Low  was  on  a  line  with  the  south-end  of  Florida,  while  B^ 
was  to  the  north  of  Washington,  thereby  preventing  Mr.  Vennor's  prediction  &B- 
ing  true  in  force,  or  at  least  ameliorating  it  much.  The  latter  part  of  May  was 
extremely  hot  notwithstanding  Mr.  Vs.  prediction  that  we  then  would  have  a 
severe  relapse. 

July,  Mr.  Vennor  says,  will  be  intensely  hot  with  terrible  storms  with  anoth- 
er fall-like  relapse.  Now  we  all  know  that  July  is  very  apt  to  be  hot  and  thcTfr 
fore  to  be  accompanied  with  severe  storms,  and  it  is  not  an  unusual  occurrence 
to  have  a  cold  spell  or  two  during  the  summer  and  that  we  are  as  liable  to  have  it 
in  July  as  in  June  or  August. 

In  all  these  statements  Mr.  Vennor  is  no  nearer,  and  gets  as  far  from  the 
mark  as  any  other  man  who  will  study  the  Smithsonian  or  other  reliable  reports 
of  the  weather  of  the  United  States  from  year  to  year  and  venture  a  guess  in  ac- 
cordance flierewith.  Fortunately  for  such  prophets,  the  people,  and  even  the 
people  of  high  mental  rank,  are  still  quite  ignorant  of  this  weather  question,  ft 
is  a  new  subject.  Many  may  disbelieve  but  at  the  same  time  they  are  unable  to 
refute,  so  are  very  charitable  to  pretensions  of  this  kind,  coming  from  what  thcf : 
think  or  regard  as  commendable  authority. 

These  changes  of  weather  which  Mr.  Vennor  speaks  of  never  occur  withoat ; 
a  good  and  sufficient  cause — a  cause  that  may  readily  be  understood  by  any  in- 
telligent person  who  will  simply  read  the  weather  map — for  it  is  there  daily  rccor* 
ded  in  legible  characters  that  never  deceive.  For  example,  it  cannot  possibly  be 
hot  in  the  nothem  part  of  the  United  States  or  Canada,  unless  there  is  an  area  oi 
low-barometer  in  that  locality.  It  cannot  be  cold  throughout  the  United  States 
unless  the  area  of  low-barometer  is  on  a  low  line  of  latitude.       There  is  an  end- 
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BB  variety  of  changes  which  the  movements  of  low  and  high-barometer  may 

iake — ^more  endless  than  the  strains  that  could  be  played  upon  the  "  harp  of  a 

bousand  strings."     Sometimes  by  the  peculiar  location  of  the  area  of  low  bar- 

ioeter  it  may  be  warmer  in  the  extreme  north-eastern  part  of  the  United  States, 

ban  in  Virginia.      For  example,  let  the  area  of  low-barometer  be  located  off  on 

he  Atlantic  Ocean  and  in  the  immediate  vicinity  of  Calais,  Me.,  as  it  was  some 

bo  or  three  years  ago  this  spring.     Being  on  a  high  line  of  latitude,  it  caused  the 

prm  winds  from  the  South  to  concentrate  there,  while  it  being  so  far  to  the  East 

Washington,  and  reaching  down  into  the  ocean,  caused  a  severe  West  wind 

^tiy  to  the  North  of  West  which  made  Washington  one  of,  if  not  the  coldest 

bcorded)  place  in  the  United  States  and  much  colder  than  Calais,  Me.,  notwith- 

BMfing  the  fact  of  lower  latitude. 

Now  when  a  cause  is  so  well  known,  how  much  better  would  it  be  for  these 

prophets  to  say,  that  on  such  a  date  of  such  a  month  the  area  of  low- 

Bometer  will  be  in  such  and  such  a  locality — then  those  who  know  what  ought 

jblk>w — what  would  be  the  result  of  such  a  location  of  Low^  will  know  just  what 

lOpect     We  will  know  whether  it  is  to  be  cold  or  hot,  in  New  England  and 

North-east  generally  or  in  Kansas  and  Missouri  and  the  North-west.     If  these 

will  only  tell  us  where  low  will  be  they  will  far  surpass  their  present 

liphecies  and  the  world,  at  least  the  mtelligent  world,  will  truly  wonder  at  their 

rledge  of  the  works  and  ways  of  the  great  mysteries  of  nature.     But  until 

can  do  this  they  had  better  not  attempt  any  more  of  their  present  **  prophe- 

"  which  are  merely  guesses  which  may  be  equaled  by  any  number  of  persons 

will  study  well  the  compiled  weather  reports  of  the  past  years  and  venture 

in  accordance  therewith.     Prophets  should  be  men  of  superior  and  not 

iferior  knowledge  in  the  department  in  which  they  propose  to  prophesy.      For 

a  course  will  only  make  them  contemptible  in  the  eyes  of  the  world,  when 

comes  to  fully  understand  the-cause  that  effects  these  matters. 

In  reading  these  comments  on  the  prophecy  of  the  weather,  it  may  be  asked 
Acre  is  any  method  by  which  we  may  know  or  prophesy  the  weather  for  any 
period  in  advance.  For  one  I  do  not  believe  there  is  any  such  method,  for 
reason  that  these  changes  depend,  as  repeated  over  and  over  again  in  these 
1,  that  all  depends  upon  the  location  of  low  and  high-barometer  and  that 
relations  are  ever  changing,  and  the  changes  seem  to  be  an  endless  surprise 
cannot,  so  far  as  we  know  at  present,  be  determined  upon,  even  from  one 
ge  to  another,  much  less  of  changes  that  may  follow  each  other,  weeks  and 
ilhs  in  advance.  Though  if  any  law  in  this  movement  of  low  and  high  bar- 
er is  ever  discovered  it  will  only  be  by  the  careful  study  of  the  weather  as  re- 
ded on  the  weather  map. 
This  may  sometimes  be  the  case,  but  the  Signal  office  has  advanced  in  its  line  of 
ndications  until  they  have  made  a  record  for  a  year  of  ninety-five  per  cent,  in  ac- 
curacy, and  this  must  be  acknowledged  is  not  far  from  perfection.  Why  not  have 
tbe  indications  right  every  time  ?  Let  one  become  familiar  with  this  subject  and 
be  will  readily  see  why, 

IV— 18 
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There  are  many  reasons  why.  There  are  many  people  of  exacting  nature  in 
the  world,  who  always  want  positive  statements  that  such  and  such  will  be  or  wSl 
not  be  the  case,  and  their  natures  cannot  conceive  any  circumstances  but  what  the 
human  mind  can  control;  and  when  "circumstances"  is  mentioned  to  them,  they 
have  no  place  for  the  word  in  their  lexicons,  and  with  Napoleon  I.  when  in  suc- 
cess, they  exclaim,  **  I  make  circumstances;"  by  and  by  a  Waterloo  comes  and 
they'see  perhaps  when  too  late,  that  there  are  circumstances  which  even  the  strong- 
est man*cannot  control.  If  in  the  affairs  of  men  there  are  "circumstances"  be- 
yond the  control  of  these  strong  men,  much  more  are  there  circumstances  in  na- 
ture that  man  must  abide  by.  Nature  is  endless  in  her  varieties,  and  man  is 
powerless  to  prevent  or  at  all  times  even  to  foretell  her  exact  course.  Probably 
nothing  better  illustrates  this  than  to  pour  some  water  down  a  slightly  inclined  plane 
and  note  its  course.  We  know  that  water  will  run  down  hill,  but  it  does  not  take 
what  appears  to  be  the  most  direct  course.  We  know  and  can  readily  predict 
that  it  will  take,  if  left  to  itself,  a  certain  general  course,  but  when  the  practical 
reality  takes  place,  we  not  only  discover  that  it  takes  a  course  of  its  own,  but  that 
it  passes  over  certain  lines  and  circumvents  spots,  even  in  so  small  a  surface  as  a 
few  yards  in  length,  that  it  was  and  would  be  impossible  for  human  knowledge  to 
specify  or  indicate  before-hand.  This  being  the  case  in  nature  when  confined  to 
a  few  yards  square,  what  must  be  the  effect  of  an  area  of  low-barometer  passing 
over  variable  territory  of  more  than  a  hundred  miles  square. 

The  Signal  Office  can  tell  the  course  of  all  regular  storms,  but  occasionally 
there  happens  an  irregular  change,  which  is  analagous  to  this  running  of  water 
down  hill,  as  seen  in  the  course  of  almost  every  river  large  or  small  in  the  world 

In  conclusion,  I  repeat  there  is  no  other  reliable  process  than  that  of  the  Sig- 
nal Service  system,  whereby  we  may  foretell  the  weather.  All  other  known  systems, 
if  I  may  so  designate  or  honor  them,  whether  founded  on  the  conditions  of  the 
moon,  the  habits  of  animals,  the  relation  of  the  other  planets  to  the  planet  on 
which  we  live,  or  the  guess-work  founded  or  unfounded  on  the  weather  of  p^^ 
vious  years — all  these  I  hereby  pronounce  the  merest  nonsense,  if  not  something 
worse — and  that  all  these  things  are  unworthy  of  any  man  who  makes  any  pretense 
to  scientific  knowledge  or  claims  any  standing  in  advanced  society. 


From  Kansas  City  Medical  and  Surgical  Review,  No.  5,  May,  i860:  The  amoant 
of  rain  which  has  fallen  since  the  first  of  January,  i860,  is  6.60  inches,  a  smaller 
amount  than  has  fallen  here,  in  the  same  length  of  time,  in  any  year  since  i854» 
when  there  was  absolutely  no  rain  from  June  until  October. 

From  a  clipping  of  a  Kansas  City  paper,  September,  i860:  August  aist, 
i860,  at  the  chemical  works,  Waltham,  Mass.,  the  rain  gauge  showed  a  fall  of 
5  J^  inches  of  water  in  a  little  over  an  hour. 


THE  BAROMETER. 
THE  BAROMETER. 
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:  CONSIDERATIONS  IN  REGARD  TO  A  VARIABLE  SCALE  OF  PRESSURE   PER  SQUARE 
INCH  FOR  THE  BAROMETER  AT  DIFFERENT  HEIGHTS. 

BY  C.   A.  SHAW,   U.  S.  SIGNAL  OBSERVER,  MADISON,  WIS. 


LOCAL  SUMMARY  FOR  JUNE,    1880,  MADISON,  WIS. 
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TEMPERATURE,  BAROMETER  AND  WIND. 
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Mean  daily  barometer,  29.861.     Humidity,  71.4. 
Highest  barometer,  30.251  (19th). 
Lowest  barometer,  28.986  (6th). 
Monthly  range  of  barometer,  1.265. 
Highest  temperature,  87  (11  and  12th). 
Lowest  temperature,  50  (ist  and  14th). 
Monthly  range  of  temperature,  37. 


Greatest  daily  range  of  temperature,  25  (3olh). 

Least  daily  range  of  temperature,  10  (28th). 

Mean  of  maximum  temperature,  78.4. 

Mean  of  minimum  temperature,  61.8. 

Mean  daily  range  of  temperature,  i6.6. 

Total  ratnfaU  or  melted  snow,  9.31  inches. 

Prevailing  winds,  southwest. 

Majumum  velocity  and  direction,  50,  south  (1:15  a,  m,,  5th), 

Total  movement  of  wind,  6,077  miles. 

Number  of  cloudy  days  on  which  rain  fell,  9. 

Number  of  cloudy  days  on  which  no  rain  fell,  o. 

Number  of  days  on  which  rain  or  snow  fell,  16* 

Rain  or  snow  preceded  by  wind  from  southwest,  4  times. 

Rain  or  snow  preceded  by  wind  from  south,  3  times. 

Rain  or  snow  preceded  by  wind  from  southeast,  3  times. 

Rain  or  snow  preceded  by  wind  from  east,  north  and  west,  each  once. 

Clear  days,  o  ;  fair,  2 1 ;  cloudy,  9. 

Mean  of  barometer,  corrected  for  temperature  only,  28,938, 

THE  BAROMETER. 

During  the  past  month,  the  steadiness  of  the  barometer  was  most  noticeable. 

^Tfotn  the  i6th  to  the  21st  it  was  almost  motionless  with  the  least  possible  wind 

I  during  that  time.     Even  during  the  excessive  rainfall  of  the  14th  the  barometer 

waj  q(  nearly  normal  height,  and  stationary.     But  then  it  is  to  be  noticed  that 

the  wind  was  moderate  in  force  and  amount,  while  during  the  heavy  wind  storms 

[of  the  fifth  and  sixth  the  variation  was  very  great. 

The  barometer  is  a  most  valuable  instrument,  but  the  usual  legends  affixed, 
[of  wet  and  dry,  and  changeable,  are  mostly  hypothetical.  It  merely  measures  the 
L  pleasure  of  the  air  at  the  moment  of  reading.  These,  compared  with  other 
I  leadings,  may  give  data  for  deducing  probable  changes,  but  alone  they  are  ex- 
Jingly  vague.  Consider  tliat  the  amount  of  rain  which  fell  in  this  vicinity  u]X)n 
14 th  would  have  made  a  solid  block  of  ice  with  a  square  base  the  size  of  the 
t,  three  feet  thick  for  every  mile.  What  sustained  this  tremendous  weight 
the  storm  it  is  difficult  to  conceive.  If  the  air  rushed  in  to  fill  the  space 
arc  occupied  by  vaix>r  tension,  destructive  winds  might  have  been  expected, 
elastic  force  of  the  vapor  exactly  compensated  for  diminished  pressure 
re,  while  the  solid  air  compensated  afterward,  this  implies  two  elements 
whose  action  upon  the  barometer  are  so  similar  as  to  make  the  real  cause  undis- 
j  eovera!»le.  There  is  certainly  in  most  cases  a  great  loss  of  power  which,  by  cal- 
culation, should  be  expended. 

For  example.     The  force  required   to  sustain  a  column  of  mercury  27,97 

inches  in  height  is  14.73  pounds.     This  is  about  half  a  pound  per  square  inch  of 

.  mercury.     If  during  twenty-four  hours  the  barometer  should  change  an  inch, 

this  would  give  a  total  variation  in  pressure  equal  to  about  seventy-two  pounds 
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per  square  foot.  The  pressure  of  wind  at  different  velocities  is  something  like 
this :  Two  pounds  per  square  foot  for  a  velocity  of  twenty  miles  per  hour,  eight 
pounds  for  forty  miles,  eighteen  pounds  for  sixty,  thirty-two  for  eighty,  etc.  Sev- 
enty-two pounds  for  twenty-four  hours  would  be  three  pounds  per  hour,  equal  to 
about  twenty-five  miles.  Now,  although  twenty-five  miles  is  accounted  a  fairly 
strong  wind,  it  cannot  be  doubted  that  above  the  earth  and  free  from  obstru^ 
lions,  the  velocity  is  greatly  above  this  with  a  change  of  barometer  of  an  inch. 
It  seems  hardly  too  much  to  calculate  it  as  three  or  even  four  times  as  great.  A 
scale  might  be  constructed  something  like  this : 

Pressure  of  the  wind  above  a  place,  free  of  obstructions,  when  the  barometer 
at  the  surface  was  between 

29.00  and  30.00  inches — 2      pounds  to  the  square  inch. 
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This  may  be  an  exaggerated  scale  but,  the  principle  seems  to  be  correct 
That  the  pressure  of  an  elastic  medium  like  the  atmosphere  would  be  very  ex- 
cessive in  the  high  regions  of  the  scale  and  of  much  diminished  power  in  the 
lower,  seems  natural  to  conclude.  Imagine  how  weak  the  force  of  the  wind  that 
corresponded  to  a  pressure  of  mercury  one  inch  in  height,  for  while  one  inch  of 
mercury  weighs  as  much  as  another  the  wind  producing  power  of  the  air  at  # 
ferent  pressures  must  vary. 

Seemingly  opposed  to  such  a  scale  is  the  fact  that  the  measure  of  the  wind 
does  actually  correspond  nearly  with  the  barometric  change.  Take  an  actual 
case:  At  6:00  a.  m.,  June  6th,  the  barometer  read  28.986,  equal,  we  will  say, to 
a  pressure  of  2086.56  pounds  per  square  foot.  At  6:00  a.  m.,  June  7th,  the 
barometer  read  29.882,  equal  to  a  pressure  of  2151.36  pounds  per  square  foot,  a 
difference  of  64.8  pounds;  about  2.6  pounds  to  the  hour  for  twenty-four  hours, 
about  twenty-three  miles.  Though  variable,  of  course  the  wind  record  from  6:00 
a.  m.,  June  6th  to  6  a.  m.,  June  7th,  was  426  miles  or  about  eighteen  miles  per 
hour,  equal  to  a  pressure  of  162,  a  loss  of  five  miles  per  hour,  though  as  the  wind 
was  variable,  running  up  at  one  time  to  thirty-eight  miles, this  loss  may  be  excused 
or  laid  to  natural  obstructions  at  the  place  of  observation.  But  it  will  be  seen 
by  looking  at  the  scale  of  pressure  and  velocity  that  a  running  up  of  the  force  to 
forty  or  fifty  miles  quickly  exhausts  the  pressure  which  the  change  of  an  inch  im- 
plied. Besides  which,  this  would  not  explain  variations  in  force  which  occur  at 
different  portions  of  a  storm's  progress,  while  the  barometer  change  remains 
nearly  uniform. 
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It  may  easily  be  imagined  that  some  compensatory  phenomena  transpire  to 
prevent  the  very  destructive  winds  which  this  implies;  perhaps  by  opposing  pres- 
lore,  as,  in  mechanics,  the  exhaust  of  a  low  pressure  engine  is  made  to  add  to 
its  working  force.  The  means  of  determining  vapor  tension  by  the  hygrometer 
arc  imperfect ;  but  if  it  is  this  influence  which  affects  the  barometer  it  shows  why 
local  observations  are  so  unreliable,  for  after  all,  to  one  dependent  upon  his  own 
weather-glass,  the  following  are  about  all  the  rules  that  have  been  given  to  guide 
him. 

1.  If,  after  a  continuance  of  dry  weather,  the  barometer  begins  to  fall 
ilowly  and  steadily,  rain  will  ensue ;  but  if  the  fine  weather  has  been  of  long  dur- 
ation, the  mercury  may  fall  for  two  or  three  days  before  any  preceptible  change 
takes  place,  and  the  more  time  that  elapses  before  the  rain  comes  the  longer  the 
wet  weather  is  likely  to  last. 

2.  Conversely  with  regard  to  a  rising  barometer  and  fair  weather. 

3.  If  the  change  ensues  immediately  it  will  not  be  permanent. 

4.  If,  though  rising  steadily  for  two  days  together  or  more,  it  rains,  yet 
iine  weather  may  be  expected ;  though  if  it  begin  to  fall  upon  its  appearance,  the 
feir  weather  will  not  be  permanent,  and  conversely. 

5.  Sudden  falls  of  the  mercury  in  spring  or  autumn,  indicate  wind ;  in  the 
summer,  during  hot  weather,  a  thunder  storm ;  in  winter,  a  change  of  wind  with 
a  thaw  and  rain,  but  in  a  continued  frost,  a  rise  indicates  approaching  snow. 

The  difference  in  value  of  these  indefinite  rules  to  a  system  of  actual  meas- 
wemcnt  of  atmospheric  phenomena,  embracing  a  large  extent  of  the  earth's  sur- 
fice,  can  be  readily  perceived.  Yet  additional  instruments  are  certainly  desired ; 
[  idf-registers,  delicate  and  reliable,  and  with  the  barometer,  an  associated  instru- 
k  ncnt  to  define  these  disturbing  elements  which  compensate,  disadvantageously 
fcr  fcientific  purposes,  the  actual  changes  of  pressure  which  we  know  are  contin- 
oally  taking  place. 


ELECTRIC  ECCENTRICITIES. 

Mr.  James  Johnstone  sends  to  the  Edinburgh  Daily  Review  the  following  in 
tcresting  account  of  the  effects  of  a  thunder-storm  observed  on  the  7th  ult.  He 
says: — **  On  the  7th  ult.,  about  4:15  p.  m.  the  lightning  struck  the  craig  which  is 
named  on  the  plan  of  Edinburgh  *  The  Dasses,'  which  overhangs  the  Hunter^s 
Bog  on  the  east.  The  results  are  so  extraordinary  that  they  are  worthy  of  notice 
in  your  columns.  The  rock  struck  is  of  the  hardest  basalt,  commonly  called 
whinstone,  The  lightning  did  not  strike  the  sharp,  serrated,  front  edge  of  the 
craig,  as  might  have  been  expected ;  but,  on  the  contrary,  it  struck  the  flat  top 
covered  with  sod  at  a  distance  of  three  feet  from  the  present  edge,  and  that  must 
have  been  between  six  and  eight  feet  from  the  edge  before  the  accident ;  for  the 
lightning  detached  several  tons  of  the  rock  from  the  front  of  the  craig,  and  sent 
six  large  masses  of  rock  down  into  the  Hunter's  Bog.     The  largest  of  these  meas- 
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ures  four  feet  long  by  three  feet  broad  and  one  foot  thick,  but  of  irregular  shape. 
On  the  edge  of  the  craig  the  lightning  detached  a  mass  of  rock,  which  now  stands 
in  a  very  precarious  position.  This  large  mass  measures  four  feet  nine  inches 
long  by  three  feet  broad  and  one  foot  four  inches  thick.  The  top  of  the  craig,  a 
short  distance  from  the  front  of  it,  is  covered  with  a  coating  of  angular  pieces  of 
basalt,  and  on  the  top  of  these  a  covering  of  sod.  It  was  on  the  socl  the  light* 
ning  struck,  and  made  a  hole  two  feet  six  inches  long  by  one  foot  six  inches 
broad.  The  largest  diameter  of  the  hole  is  in  a  direction  from  N.  W.  to  S.  E. 
and  the  lig;htning  continued  its  course  in  this  direction,  ploughing  a  furrow  in  the 
sod  for  a  distance  of  nineteen  yards,  the  furrow  diminishing  in  width  as  it  receded 
from  the  original  hole,  where  it  measures  five  inches  wide.  These  facts  establish 
the  direction  in  which  the  lightning  came,  and  correspond  with  the  observations 
of  three  gentlemen  who  were  in  a  house  on  the  west  side  of  the  Hunter's  Bog, 
and  saw  the  lightning  pass  across  the  Bog  to  the  rock  on  the  east  side,  namely 
from  N.  W.  to  S.  E.  In  the  Times  of  the  14th  of  October  last,  notice  was  given 
that  a  committee  of  scientific  gentlemen  had  been  appointed  by  insurance  and 
other  companies  to  investigate  the  effects  of  lightning  with  a  view  to  providing 
the  best  means  for  protecting  buildings,  and  a  request  was  made  that  all  persons 
who  could  furnish  information  on  this  subject  would  do  so.  In  consequence  of 
this  notice  I  wrote  a  letter  to  the  Times  on  the  25th  of  October,  containing  die 
following  information,  which  it  is  important  persons  should  know  who  wish  to 
watch  thunder-storms,  and  give  the  information  asked.  There  are  three  kinds  of 
thunder-storms.  First,  those  that  take  place  between  clouds,  the  lightning 
flashing  from  cloud  to  cloud ;  second,  storms  in  which  the  lightning  comes  from 
the  clouds  down  to  the  earth ;  third,  storms  in  which  the  lightning  passes  from  the 
earth  to  the  clouds.  It  is  the  two  latter  kinds  of  thunder-storms  which  affect  tbc 
question  of  the  protection  of  buildings.  The  damage  done  to  them  and  to  trees 
by  lightning  varies  in  a  remarkable  manner,  according  to  whether  the  lightning 
went  from  the  earth  to  the  cloud  or  from  the  cloud  to  the  earth. 

**The  lightning  which  struck  the  Dasses  Craig  has  an  important  bearing 
with  reference  to  the  protection  of  buildings  from  lightning.  The  common  theory 
is  that  lightning  will  always  be  attracted  to  strike  the  highest  or  most  prominent 
point  in  its  vicinity.  The  Dasses  Craig  is  near  the  bottom  of  the  valley,  bounded 
by  Salisbury  Craigs  on  the  W.  and  S.,  and  Arthur's  Seat  on  the  E.  High  land 
and  prominent  rocks  surrounded  this  craig  on  all  sides,  and  yet  the  lightning 
passed  all  these  and  descended  into  the  valley  to  strike  it. 

**  Another  interesting  fact.  On  placing  a  compass  near  the  hole  made  by 
the  lightning  I  found  that  the  needle  deviated  from  N.  to  E.,  and  when  the  com- 
pass was  in  the  hole,  the  needle  stood  at  E.  S.  E.,  instead  of  N.,  proving  that 
the  rock  was  still  powerfully  electrical  at  the  spot  where  the  lightning  struck  it 
But,  except  in  the  vicinity  of  the  hole,  the  craig  did  not  affect  the  needle." — The 
Telegraphic  JournaL 
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THE  METEORIC  SHOWER  OF  AUGUST  i8,  1880. 

PROF.  S.  A.  MAXWELL,  MORRISON,  ILL. 

On  the  night  of  the  loth  of  August  the  earth  in  its  orbital  revolution  passed 
irough  the  **  meteoric  zone."  Observers  throughout  the  country  were  on  the 
bokout,  and  when  twilight  came  had  everything  ready  for  conveniently  noting. 
EkIi  phase  of  the  anticipated  phenomena.  From  personal  observations  of  this 
pd  several  other  meteoric  showers  of  corresponding  date,  I  am  prepared  to  say 
\k  was  one  of  the  most  interesting  that  has  occured  for  several  years.  From 
^]o  until  10.00  P.  M.,  the  number  of  meteors,  according  to  the  best  estimate  I 
mid  make,  was  six  per  minute. 

For  a  time  after  ten  o'clock  the  numbers  preceptibly  diminished  and  near 
■dnight  again  became  more  numerous.  I  regret  that  I  could  not  observe  this 
Meresting  phenomenon  after  midnight,  for  without  doubt  the  finest  part  of  the 
hplay  took  place  at  that  time. 

In  point  of  numbers,  the  display  of  1880  as  I  observed  it  was  not  inferior  to 
Ittof  1875  ;  ^"^  i^  brilliancy  it  fell  far  below  it.  The  larger  number  of  meteors 
|i  diis  occasion,  seemed  to  be  in  the  direction  of  Ursa  Major.  I  saw  nothing 
tasoal  in  regard  to  their  apparent  velocity  or  the  direction  of  their  flight.  Very 
hr  of  diem  were  either  marked  by  any  red  color  or  left  any  visible  train  of  light. 

Quite  a  large  number  of  meteors  were  visible  on  the  evening  of  the  nth, 
teoD  the  9th,  some  of  which  surpassed  in  brilliancy  any  that  appeared  on  the 
^1^  of  the  loth. 

I  have  neither  the  ability  nor  the  disposition  to  enter  into  any  speculations 
BODccrning  these  erratic  bodies.  Although  much  has  been  learned  and  satisfac- 
tory explained  regarding  their  composition,  a  definite  knowledge  of  their  origin 
bs  not  yet  been  obtained. 


PHYSIOLOGY. 


DR.  TANNER'S  FAST. 
(concluded.) 

In  our  last  number  we  gave  the  details  of  Dr.  Tanner's  fast  up  to  the  thirty- 
cond  day,  at  which  time  he  had  lost  3oy2  pounds  in  weight,  but  was  in  other 
spects  in  fairly  normal  condition.  During  the  remaining  eight  days  his  condi- 
m,  in  brief,  was  as  follows;  Thirty-third  day — weight  126^,  pulse  78,  tem- 
Tatue  99°,  respiration  9^;  thirty-fourth  day — weight  126^,  pulse  78,  temper- 
uxeggj^^y  respiration  14;  thirty-fifth  day — weight  126,  pulse  78,  temperature 
!®,  respiration  14;  thirty-sixth  day — weight  126,  pulse  74,  temperature  98°,  r<:s\^v- 
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ration  14;  thirty-seventh  day — weight  125^,  pulse  74,  temperature  pSj^*' 
piration    14;   thirty-eighth  day — weight   123^,  pulse   78,    temperature   99j(1 
respiration  1 5  ;  thirty-ninth  day— weight  1225^,  pulse  91,  temperature  97®, 
piration  13;  foriieth  day — weight  122,  pulse  92,  temperature  99**,  respiration  i}. 

Thus  terminated  one  of  the  most  complete  and  satisfactory  tests  of  hu 
endurance  ever  witnessed,  for  though  many  cases  have  been  reported  in  wh 
abstinence  from  food  has  been  protracted  even  beyond  this,  still  there  have  1 
in  none  of  them  so  strict  a  watch  kept  or  so  accurate  tests  made.    As  has  b:cn  1 
by  a  well  known  writer:     **The  question  of  fasting  is  one  of  physiology.     Iti 
best  explained  by  an  examination  into  the  nature  of  those  animals  that  indulge! 
hibernation,  as  it  is  termed,  almost,  as  it  would  seem,  by  instinct     The 
means   *  wintering,'  but  hibernation  is  practiced  by  certain  creatures  as  much 
summer  as  in  winter.     It  would  appear  to  be  a  plan  devised  by  nature  to  ( 
animals  that  cannot  change  their  locaU  readily  with  the  changing  seasons,  to  ( 
without  food  during  the  periods  unpropitious  to  their  obtaining  it.     Bears, 
hedgehogs,  the  dormouse,  water  rats  and  certain  insects  are  all  addicted  to  ( 
practice,  but  not  alone  in  winter.     The  bat  hibernates  once  every  twenty4 
hours,  exhibiting  all  the  customary  phenomena  of  the  condition.     Not  to  be  t 
scientific,  it  may  be  said  that  these  include  respiration  and  augmented  irritab 
as  attendant  factors.     Birds  have  high  respiration  and  little  irritability;  reptiles  1 
the  reverse  in  this.     In  structural  changes — as  from  the  egg  to  the  bird,  the  1 
pole  to  the  batrachian  and  the  larva  to  the  chrysalis  and  insect — ^respiration  is  \ 
meuted ;  in  physiological  changes,  as  in  sleep  and  hibernation,  it  is  lessened. 

In  winter  the  swallow  and  bat  migrate  to  warm  regions,  while  the 
their  natural  prey — sink  into  a  deep  sleep  through  the  season  of  cold  and  i 
With  those  animals  that  hibernate  the  question  of  fasting  is  necessarily  involv 
with  that  of  sleep.     Yet  there  have  been  instances  in  which  the  latter  cond 
was  not  certainly  prominent.     The  capacity  for  existing  without  food  would  I 
pear  to  depend  on  the  ability  of  the  heart  to  carry  on  the  circulation  of  the  1 
without  regard  to  the  arteries.     The  blood  in  that  case  is  venous  and  not  oxy 
ated.     In  hibernation  disintegration  and  waste  of  the  tissues  progress  very  sloi 
and  the  animal  is  enabled  to  live  on  the  slow  consumption  of  its  own 
Bears  that  come  out  after  hibernation  are  found  to  be  wasted  greatly  from  1 
■cause,  and  it  is  considered  a  positive  evidence  against  the  faster  in  cases  of  1 
abstinence  from  food  being  pretended,  if  he  do  not  display  this  waste  of  his 
perabundant  fat.     It  is,  therefore,  obvious  that  this  condition  of  inactivity  93^2 
that  of  a  high  temperature  are  of  advantage  to  the  voluntary  faster.     The  coih.^ 
sumption  of  tissue  goes  on  less  rapidly  under  those  circumstances,  and  he  is  ena- 
bled to  utilize  the  waste  for  the  sustenance  of  his  own  life." 

The  period  of  forty  days  seems  to  have  been  regarded  in  Biblical  times  ar' 
within  the  possibilities,  although  evidently  far  beyond  any  custom  or  requiremen 
of  the  Mosaic  law.     Moses,  on  Mt.  Sinai,  and  after  his  descent  therefrom,  Elqal 
on  Mt.  Horeb,  Jesus  in  the  Wilderness,  are  marked  instances  of  fasts  of  this  dil 
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fimiMin.  In  modern  times  numerous  cases  are  on  record  where  religious  enthusiasts 
liA%*c  imitated  the  example  of  those  sacred  personages,  but  success  has  been  rare. 
The  experience  of  physiologists,  derived  from  the  most  careful  and  accurate 
experiments  carried  on  for  centuries  by  the  most  scientific  men  of  succeeding  pe. 
tiods,  proves  beyond  question  that  the  average  man  cannot  live  without  food  more 
th^n  about  ten  days,  and  those  persons  and  those  editors  of  newspapers  who 
ink  and  s^y  that  this  feat  of  Dr.  Tanner's  upsets  the  theories  and  reverses  the 
;chings  of  physiologists  and  medical  men,  merely  show  their  ignorance  of  the 
imouDf  of  labor,  lime  and  skill  bestowed  upon  by  such  men  their  researches. 

To  the  question  cut  bono  7  so  often  propounded  during  Dr.  Tanner's  fast, 
there  have  been  many  answers  offered,  the  principal  of  which  amount  to  this  ; 
isl.  We  all  eat  and  drink  too  much;  and,  Fasting  may  be  employed  as  a  thera- 
pcttlic  agent.  To  the  first  of  these  it  may  be  replied  that  to  eat  too  little  is  at 
isr  as  direct  a  violation  of  the  laws  of  nature  as  to  eat  too  much,  and  to  the 
►nd  it  may  be  said  that  from  the  days  of  Esculapius  until  now,  the  best  physi- 
ciaos  have  prescribed  fasting  in  all  diseases  or  injuries  of  the  stomach  or  intestines, 
pcU  as  in  many  other  diseases  of  an  infiammatory  character. 
Among  the  best  articles  that  we  have  seen  on  this  subject  is  one  in  the  Scien^ 
Amtrkany  which  we  copy  : 

'*That  his  experiment  is  not  altogether  useless,  as  is  maintained  by  some,  we 
will  try  to  elucidate,  notwithstanding  we  agree  that  the  sacrifice  and  danger  he 
exposes  himself  to  appear  so  great  that  it  is  doubtful  if  they  will  be  compensated 
for  by  the  physiological  and  pathological  lessons  to  be  learned  by  it. 

His  fast  has,  in  the  first  place,  proved  the  mistake  of  those  who  judged  all 
men  alike,  and  reasoned  that,  because  a  weak,  hysteric,  and  ill  fed  girl  of  i8, 
aps  consumptive  besides,  died  within  two  weeks  from  starvation,  as  soon  as 
was  carefully  watched,  therefore  nobody  could  be  without  food  for  a  period 
f  days,  forgettmg  that  the  case  is  quite  different  where  we  have  a  man  of 
rccn  40  and  50,  the  age  of  maximum  resistance,  a  man  well  fed,  of  whom  the 
t  is  far  above  the  average  for  his  size,  and  who  was  provided  with  a  copious 
of  adipose  tissue  around  his  body,  a  man  who  had  practiced  fasting  for 
ilajy  purposes,  finding  it  the  best  way  for  him  to  cure  gastric  derangements, 
hich  he  had  a  liability,  and  who  had  gradually  increased  the  time  of  fasting 
il,  at  his  last  fast  in  Minneapolis^  he  had  extended  it  to  forty-two  days.  This 
not  believed,  and  deception  suspected,  hence  a  challenge  of  $1,000  if  he 
Liacccedcd  when  carefully  watched.  Dr.  Tanner  accepted,  but  the  challenger 
ed  out  under  some  pretext,  and  Dr.  Tanner,  to  save  his  reputation  and  prove 
ilhcory,  came  on  and  submitted  for  nothing  to  the  task  under  the  eye  of  care- 
wacchers. 
It  must  be  conceded  that  few  persons  would  possess  such  a  strong  will  and 
determination  to  persist  in  subduing  all  appetite,  and  disregard  the  no  doubt 
exccedtnglj  disagreeable  and  perhaps  distressing  feelings  consequent  to  total 
abstinence  ^om  food ;  but  Dr.  Tanner  possesses  this  determination  in  the  highest 
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degree,  and  he  never  thought  of  cutting  the  fast  short,  whatever  may  sometimes 
have  been  the  opinion  of  his  watchers. 

In  order  to  understand  what  may  be  learned  from  this  experiment  we  will, 
for  the  benefit  of  the  non-professional  reader,  remind  him  of  a  few  physiologicil 
principles. 

The  chemical  constituents  of  the  human  body  have  to  be  constantly  renewedi 
and  the  waste  has  to  be  supplied  by  the  food.  Some  of  these  constituents  aie 
wasted  rapidly,  others  slowly,  and  in  case  of  starvation  the  elements  rapidlf 
wasting  away  must  be  present  in  the  body  in  sufficient  quantity  to  keep  the  f^lIl^ 
tions  of  life  in  operation.  These  rapidly  wasting  constituents  may  be  divided  int0 
three  classes,  those  in  which  carbon  prevails,  those  in  which  nitrogen,  and  those 
in  which  phosphorus  is  the  prevailing  element. 

The  carbonaceous  compounds  are  wasted  in  keeping  up  the  animal  heat 
This  is  accomplished  by  a  slow  combustion,  that  is,  a  combination  of  the  carbM 
with  the  atmospheric  oxygen,  which  is  continually  going  on  in  the  capiUario 
through  the  whole  body,  the  oxygen  being  furnished  by  the  blood,  which  absorbt 
it  into  the  lungs,  and  which  by  the  arteries  is  sent  throjgh  the  body.  The  prodaa 
of  this  combustion,  the  carbonic  acid,  still  absorbed  in  the  blood,  is  by  the  veiiif 
sent  to  the  lungs,  where  it  is  given  off  and  escapes  in  the  act  of  respiratioik 
After  having  stripped  Dr.  Tanner,  when  he  commenced  his  fast,  for  the  double 
purpose  of  ascertaining  his  physical  condition  and  leave  no  doubt  that  he  had  do 
food  about  him,  it  was  seen  that  he  had  plenty  of  fat  in  and  around  his  body  to 
furnish  carbon  enough  to  last  him  more  than  forty  days. 

The  second  element  of  rapid  consumption  is  nitrogen  ;  it  proceeds  from  the 
waste  of  the  muscular  tissue,  which  is  always  going  on,  even  during  sleep,  as  the 
heart  is  a  muscle  continually  contracting,  and  respiration  is  kept  up  by  muscular 
action.  The  blood  takes  up  this  waste  in  the  form  of  a  compound,  of  which  the 
chemical  name  is  cyanate  of  ammonia,  but  which  by  physiologists  is  called  urea. 
It  is  the  function  of  the  kidneys  to  secrete  this  from  the  blood,  and  numerous 
experiments  have  settled  the  nature  and  amount  of  this  secretion,  which  in  healthj 
persons  consuming  food,  varies  from  25  to  35  grammes  every  twenty-four  hours. 
When  Dr.  Tanner  began  his  fast  it  was  secreted  at  the  rate  of  29  grammes,  and 
as  the  nitrogen  in  any  excess  of  nutrition  is  similarly  changed  and  secreted,  it 
was  expected  that  a  large  reduction  would  be  observed  as  soon  as  the  fast  began 
to  have  effect  on  the  system.  This  expectation  was  realized,  and  the  amouot 
soon  fell  off  to  23,  20,  17,  16  and  finally  13  grammes,  at  which  it  remained  star 
tionary,  with  slight  oscillations  beyond.  This  amount  of  nitrogenous  substance 
represents,  therefore,  the  waste  necessary  to  sustain  the  functions  of  life,  and 
would  at  once  be  increased  in  case  food  was  taken  by  the  experimenter,  at  least 
nitrogenized  food,  such  as  beef  extract  or  its  equivalent,  albumen,  casein,  milk, 
etc. ,  the  only  substances  which  would  be  of  benefit  to  him.  Analytical  chem- 
istry, therefore,  acts  here  as  a  reliable  detective,  and  to  the  credit  of  all  concerned 
it  must  be  said  that  never  the  least  suspicious  increase  of  urea  was  observed,  it 
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[laining  very  nearly  constant,  and  will  no  doubt  become  double  and  more  as 

as  after  the  fast  food  is  again  taken. 
|The  third  element  of  rapid  waste  is  the  phosphortis;  it  proceeds  chiefly  from 

^aste  of  the  brain  and  nervous  tissues.  It  is  so  important  in  these  functions 
ftt  a  great  German  chemist  has  formulated  the  expression,  **  without  phosphorus, 
^  thought."  Every  mental  act  and  every  nervous  excitement  is  accomplished 
r  a  consumption  of  phosphorus,  which,  combined  with  different  bases  in  the 
rijr,  especially  soda,  magnesia,  and  lime,  is  secreted  by  the  kidneys  as  a  soluble 
kg  not  only  easily  detected  as  crystals  by  the  microscope  in  the  sediment,  but 
fen  an  approximate  estimate  may  be  had  of  its  reduction  or  increase  by  the 
unber  of  crystals  seen  in  the  field  under  the  same  circumstances. 

This  third  element  did  not  at  first  show  any  reduction  in  quantity,  but,  to 
p  contrary,  for  a  few  days  some  increase.  It  was  at  the  occasion  that  Dr. 
mner  had  been  unjustly  accused  by  a  physician  present  that  he  had  surrepti- 
uslj  accepted  food  from  one  of  the  watchers  ;  this  appears  to  have  preyed  upon 
I  fntod.  Attention  was  therefore  called  to  the  danger  in  this  direction,  a  dan- 
r  proceeding  from  the  more  rapid  waste  of  the  nervous  system.  Relaxation 
tf  therefore  devised,  and  daily  carriage  rides,  which  eased  his  mind  and  were 
k>wecl  by  a  more  sound  sleep,  soon  reduced  the  phosphates  secreted,  and  at 
t  same  time  reduced  the  irritability  and  temper  of  the  experimentor. 

The  observation  tallies  perfectly  with  what  has  been  observed  in  the  case  of 
ich  clergymen  who  have  every  week  the  periodical  labor  of  preparing  and 
rlivering  two  sermons  on  Sunday,  Chemical  analysis  has  proved  that  at  that 
ae  tlicy  secrete  more  phosphates  than  in  the  middle  part  of  the  week,  after  the 
n  of  Monday  and  Tuesday. 

T  king  the  whole  case  over,  including  the  feasting  as  well  as  the  fasting,  we 
I  [jed  to  regard  the  Doctor's  individual  stomach  as  the  most  remarkable 

gan  on  record.  That  he  could,  by  mere  force  of  will,  compel  it  to  do  without 
od  for  forty  days,  is,  in  our  judgment,  far  less  remarkable  than  that  he  could,  at  the 
id  of  that  time,  when  it  had,  ostensibly,  become  so  sensitive  as  not  to  be  able 
>  endure  even  a  few  spoonfuls  of  water,  with  impunity  stuff  it  with  an  incon- 
tttous  and  incompadble  mass  of  miik,  w*atermelon,  peaches,  oysters,  bananas, 
art  etc.,  etc.,  and  that,  too,  without  a  sign  of  resentment  from  it. 

iie  principal  lessons,  if  any,  to  be  learned  from  this  feat  are,  that  occasional  men 
I  like  the  prophet  Elijah,  who,  before  his  fast  on  Horeb,  **  did  eat  and  drink, 
cnt  tn  thr  strength  of  that  meat  forty  days  and  forty  nights  ;"  i,  ^.,  they  can  fill 

ice  s]ionges  and  live  upon  their  own  gradual  waste,  like  bears  and  ground- 
5,  or  like  an  old  log  slowly  rotting  in  a  forest;  that  some  men  have  a  vast 

more  control  of  their  wills  than  others ;  and  finally,  that  some  men  have 

chs  and  absorbents  that  can  withstand  treatment  which  would  prove  fatal  to 

[laman  beings.     Taking  this  view  of  the  case,  it  is  very  clear  that  had  Dr. 

met  remained  quiet,  instead  of  taking  his  walks  and  rides,  he  could  have  easily 

|ve '  '1  his  fast  for  another  ten  days  by  living  on  the  tissues  wasted  by  this 


I 


286  .  KANSAS  CITY  REVIEW  OF  SCIENCE. 

EXPERIMENTS  IN  ABSTINENCE  FROM  FLUIDS. 

PROF.   E.  T.  NELSON,  OHIO  WESLEY  AN  UNIVERSITY. 

Dr.  Tanner  has  well-earned  the  title  of  the  **  Fast-Male,"  by  his  remarkable 
experiment  and  its  successful  termination.  As  illustrating  the  power  of  the  will 
over  the  physical  nature  of  man,  the  experiment  is  the  most  important  ever  re- 
corded. The  Doctor  seems  to  have  gained  nourishment  as  well  as  consolation 
from  a  sip  of  ice  water. 

The  details  of  an  experiment  of  an  exactly  opposite  character  may  not  be 
without  interest,  lln  1878  Mr.  Charles  King,  a  student  of  this  university,  had 
his  attention  called  to  the  subject  of  water  as  an  article  of  diet  and  to  the  writings 
of  our  leading  physiologists  on  this  subject.  He  found  Dalton  saying,  "Water 
is  probably  the  most  important  substance  to  be  supplied  with  constancy  and  reg- 
ularity, and  the  system  suffers  more  rapidly  when  entirely  deprived  of  fluids  than 
when  the  supply  of  solid  food  only  is  withdrawn." 

Flint  claims,  **  the  body  only  requires  not  less  than  three  pints  of  water  ta 
two  and  a  half  pounds  of  meat,  bread  and  other  solid  food  daily" 

Mr.  King  resolved  to  avoid  the  use  of  all  fluids  in  his  diet  in  order  to  test 
the  effect  upon  his  system.  The  experiment  began  on  the  first  day  of  September. 
The  weather  was  very  warm  and  sultry.  The  diet  consisted  of  bread  with  a 
little  butter,  meat  and  potatoes,  but  no  tea,  coffee,  milk,  water,  gravy  or  other 
fluid.  His  appetite,  only  moderate  at  first,  increased  regularly  during  the  whde 
time  of  the  experiment.  His  pulse  was  low  but  very  regular,  and  the  general 
tone  of  the  system  good.  At  the  end  of  thirty  days  hfe  gave  up  the  investigatioo 
because  informed  by  his  friends  and  physicians  that  it  must  prove  injuriosi»' 
During  the  first  week  in  October  he  drank  very  moderately  of  water,  coosumiog 
during  the  seven  days  exactly  one  quart.  He  then  resumed  his  experiment  6r 
another  thirty  days,  only  under  a  more  complete  supervision  of  his  diet,  so  as  (0 
avoid  the  use  of  any  article  that  contained  much  water.  During  this  month  he  • 
took  no  fruit,  nor  vegetables  of  any  kind  except  potatoes.  No  special  change  in 
his  symptoms  or  feelings  was  observed  during  the  second  experiment.  After 
the  first  few  days  all  sensation  of  thirst  disappeared,  and  as  Mr.  King  expressed 
it,  *'  I  never  felt  better  in  my  life." 

During  the  whole  period  of  two  months  he  took  much  exercise  and  was  a 
close  faithful  student.  It  should  be  stated  that  just  before  entering  upon  these 
investigations  Mr.  King  had  used  milk  and  water  very  freely,  perhaps  to  the 
extent  of  two  quarts  per  day. 

August  7,  1880. 
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PLANETARY  PHENOMENA  FOR  SEPTEMBER,   1880. 

r  BY    W,    W.    ALEXANDER,    KANSAS   CITY. 

|Rrcury,  during  this  month,  is  in  an  unfavorable  position  for  observation, 
in  the  beginning,  when  it  naay  be  seen  before  sunrise  in  the  morning,.  It 
1  the  ist  at  4  hours  and  18  mintues  a.  m»,  Kansas  City  mean  time;  sets  on 
h  at  6  hours  4  minutes  p.  m.,  and  is  in  superior  conjunction  with  the  sun 
17  th  J  hours  a.  m. 

fcnus  may  be  seen  in  the  evening  twilight  during  the  entire  month.  It 
;  ibc  1st  at  7  hours  and  .05  mmutes  p.  m.,  30th  at  6  hours  33  minutes  p, 
1  the  7th  it  is  in  close  conjunction  with  Mars»  being  only  31  minutes  of  arc 
tf  that  planet  (or  about  the  diameter  of  the  moon), 

HS  being  too  near  the  sun  and  nearly  at  its  maximum  distance  from  the 
H^ws  to  a  poor  advantage.  It  sets  on  the  ist  at  7  hours  it  minutes  p.m., 
^th  at  6  hours  00  minutes  p,  m.,  and  is  in  close  conjunction  with  Mer- 
H  the  aSth ;  distance  6  minutes  of  arc  north. 

iter,  together  with  its  four  moons,  forms  a  superb  object  for  the  telescope 
is  month,  rising  as  follows :  On  the  1st  at  8  hours  and  4  minutes  p.  m., 
th  at  6  hours  and  5  minutes  p.  m. 

moons,  as  they  course  round  the  primary  in  their  orbits,  present  some 
ig  phenomena,  of  which  the  following  are  the  most  important  to  be 
at  Kansas  City.  On  the  evening  of  the  3d  at  10  hours  and  34  minutes^ 
ellite  may  be  seen  to  emerge  from  behind  the  body  of  Jupiter  or  re-ap- 
occuUation. 
the  5th  at  1 1  hours  27  minutes  p,  m,  the  2d  satellite  may  be  seen  to 
in  the  planets*  disk,  preceded  by  its  shadow,  i  hour  and  36  minutes,  both 
id)  can  be  seen  on  the  disk  of  the  planet  at  the  same  time. 

the  7th  at  00  hours  28  minutes   11  seconds  a.  m.    the  ist  satellite  will 
disappear  by  entering  the  shadow  of  Jupiter,  and  will  reappear,  coming 
►ehind  the  planet  at  3  hours  24  minutes  a.  m, 
he  same  occurs  again  on  the  8th,  the  reappearance  being  at  9  hours  and  50 

p.  TO. 

the  loth  the  3d  satellite  enters  the  shadow  of  Jupiter  and  disappears  at 
i©o  minutes  32  seconds  p.  m.,  and  reappears  at  11   hours  28  minutes  51 
;|>.  m  ,  and  remains  visible  23  minutes  and  disappears  behind  the  planet*s 
more  than  two  hours, 
the  12th  the  2d  satellite  again  makes  a  transit  together  with  its  shadow 
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as  on  the  5th.  On  the  morning  of  the  14th  the  ist  is  again  eclipsed.  And  on 
the  evening  of  the  14th  the  2d  satellite  reappears  after  occultation,  at  xi  houni 
II  minutes. 

On  the  15th,  8  hours,  51  minutes,  32  seconds,  the  ist  satellite  is  eclipsed 
on  the  7th.     Similar  phenomena  to  the  above  happens  on  the  i6th,  17th,  ipth, 
2 1  St,  23d,  28th,  29th  and  30th. 

Saturn  forms  another  imposing  object  for  examination  this  month.  Rising 
as  follows:  On  the  ist,  at  8  hours,  36  minutes,  p.  m. ;  on  the  3otb,  6  hour,  56 
minutes,  p.  m.  The  southern  surface  of  its  rings  being  now  presented  to  tk 
earth,  we  look  down,  as  it  were,  from  an  elevation  of  15  degrees  above  (k 
plane  of  the  rings. 

Uranus  is  badly  situated  for  observation,  being  in  conjunction  with  the  sun;, 
it  rises  on  the  ist  with  the  sun  ;  on  the  30th  at  3  hours  47  minutes,  a.  m. 

Neptune  rises  on  the  ist,  9  hours,  15  minutes,  p.  m.,  and  on  the  30th at} 
hours,  19  minutes,  p.  m.,  and  is  nearly  at  its  maximum  brightness,  but  needs  oolf 
be  looked  for  with  a  telescope. 

Our  Moon  is  in  conjunction  with  Mercury  on  the  3d,  Uranus  and  the  sun  < 
the  4th,  Venus  and  Mars  on  the  5th,  and  passes  6  degrees,  57  minutes  north 
Jupiter  on  the  morning  of  the  20th,  3  hours,  6  minutes,  and  reaches  Saturn  11 
hours,  1 7  minutes  in  the  evening  of  the  same  day,  passing  to  the  north  7  degree^ 
41  minutes,  and  on  the  morning  of  the  21st  at  4  hours,  34  minutes.   Neptune 
to  the  south  5  degrees,  43  minutes  of  arc. 


A  NEW  PLANETARIUM. 

The  old-fashioned  orreries,  which  were  constructed  to  show  the  arrangemcEt 
of  the  solar  system  and  the  motions  of  the  planets  around  the  sun,  were  som^ 
what  rude  in  their  mechanism,  and  were  apt  to  mislead  from  the  conspicuousnea 
of  the  rods  and  wires  by  which  the  astronomical  movements  were  imitated. 

Signor  N.  Perini,  an  Italian  long  domiciled  in  London,  and  whose  name  is 
well-known  as  a  successful  teacher  for  the  civil  service  and  the  army,  has  invented 
a  new  planetarium  which  is  free  from  most  of  the  defects  of  its  predecessors. 

A  high  circular  chamber  or  box,  standing  on  twelve  wooden  pillars,  is 
erected  in  the  midst  of  an  ordinary-sized  room,  with  a  ceiling  higher  than  usual 
On  entering  underneath  this  chamber,  and  looking  up,  a  dome  is  seen,  deep 
blue,  and  sprinkled  with  stars.  The  chief  northern  constellations  are  in  their 
proper  places,  and  round  the  base  of  the  dome  are  the  names  of  the  signs  of  ^ 
zodiac. 

Suspended  from  the  top  of  the  dome  by  a  narrow  tube  is  an  opal  globe,  ft 

inside  with  gas,  and  representing  the  sun.      From  wires  almost  invisible  tfiC 

planets  are  suspended  around  the  sun,  of  sizes  and  at  distances  approximatdf 

^ortionate  to  the  real  sizes  and  distances^  and  each  having  the  proper  indina- 
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It  is  claimed  that  the  later  Trilobites  are  somewhat  more  highly  organized 
un  the  earlier ;  but  Barrande  on  the  other  hand  says,  that  those  of  the  first  or 
Idest  Trilobite  fauna,  of  the  Silurian,  rank  above  those  of  the  second  or  more 
ecent  fauna.  No  proof  exists,  according  to  the  same  authority,  that  one  genus 
MS  been  derived  from  another. 

Against  this  strong  array  of  geological  facts,  which  we  have  given  in  the 
(receding  pages,  so  adverse  to  the  doctrine  of  evolution,  it  is  urged  and  objected 
(kit  the  geological  record  is  exceedingly  imperfect,  and  if  no  fossils  were  missing 
Ve  should  have  evolution  in  all  its  phases.  That  this  record,  as  we  now  know 
k  is  opposed  to  their  theories,  Prof.  Darwin  and  his  associates  freely  admit. 
He  candidly  says:  **  But  I  do  not  pretend  that  I  should  ever  have  suspected 
kov  poor  was  the  record  in  the  best  preserved  geological  sections,  had  not  the 
ihence  of  innumerable  transitional  links  between  the  species  which  Hved  at  the 
commencement  and  close  of  each  formation,  pressed  so  hardly  on  my  theory. "J 
We  admire  the  free,  frank  honesty  of  Prof.  Darwin,  that  in  his  estimation,  the 
tfioogest  proof  of  the  defectiveness  of  the  record,  consists  in  the  fact  that  it 
does  not  agree  with,  but  is  antagonistic  to  his  theory.  If  it  is  so  defective,  should 
wt  evolutionists  and  anti-evolutionists  both  wait  till  a  better  knowledge  of  these 
lecords  shall  be  obtained  from  the  rocks  of  the  unexplored  portions  of  the  earth  ? 
¥  we  had  supposed  this  record  were  as  deficient  as  Prof.  Darwin  concludes,  we 
certainly  should  not  have  written  this  brief  essay,  endeavoring  to  show  that  its 
frts  did  not  accord  with  evolution. 

But  is  the  record  of  the  rocks  so  deficient?  We  have  now  50,000  known 
and  described  species  of  fossils.  Deducting  the  plants  (6,000)  and  the  articulates, 
md  we  have  about  40,000,  representing  the  four  sub-kingdoms  of  Protozoans, 
Radiates,  Mollusks  and  Vertebrates.  Agassiz,*  a  few  years  ago  estimated  the 
Hring  representatives  of  thpse  four  sub-kingdoms  at  45,000,  of  which  less  than 
30.000  had  been  described.  Here,  then,  we  have  a  fossil  representation  ot 
species  even  larger  than  the  living  which  have  been  described.  But  as  there 
were,  during  the  long  geological  ages,  many  more  species  than  those  living  at 
any  single  period,  we  may  estimate  the  total  extinct  of  these  four  sub-kingdoms 
at  200,000,  or  at  most  300,000  species.  Are  not  the  40,000  species,  scattered 
ftom  the  Archaean  to  the  recent,  likely  to  give  us  a  fair  representation  of  the 
▼aried  life  which  covered  that  whole  lapse  of  time  ?  Does  not  our  knowledge  ot 
the  living  fauna  teach  the  same  fact?  We  certainly  had  a  correct  knowledge  oi 
the  zoological  features  of  South  America  when  our  naturalists  had  described 
one-tenth  of  its  fauna.  The  first  explorers  of  Australia  reported  a  fair  synopsis 
of  the  peculiarities  of  the  zoology  of  that  region,  ere  they  had  penetrated  fifty 
miles  from  the  sea  coasts. 

So,  while  we  have  a  meager  list  of  the  animal  life  of  the  carboniferous  age, 
no  one  doubts  that  we  possess  a  correct  idea  of  its  peculiar  fauna.  A  perfect 
list  of  all  its  mollusks,  insects  and  reptiles  would  not  be  likely  to  enlarge  our 

lOrigin  of  Species,  Chap.  X,  p.  282,  Amer.  Ed. 
^Principles  of  Zoology,  p.  27,  Edition  of  1871. 
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knowledge  of  the  true  feature  of  the  animals,  which  pervaded  its  oceans, 
swamps  and  forests.  We  have  probably  a  small  list  of  its  plants,  but  no  one 
supposed  that  dicotyledons  flourished  in  that  era.  The  labors  of  the  past  thirty 
years  have  tended  to  push  back  in  geological  strata  some  forms,  but  has  not 
shown  a  change  of  type.  Reptiles  are  now  known  to  be  older  than  when  our 
list  was  half  as  numerous,  but  the  forms  are  no  lower.  The  pines  are  now 
gathered  from  the  upper  Silurian,  when  not  long  ago  we  had  found  them  no  lower 
than  the  Upper  Devonian.  But  the  normal  trunk,  fruit  and  cell  form  do  not 
differ  from  the  two  horizons. 

While  in  every  locality  some  breaks  are  found  in  the  geological  deposits, 
yet  the  missing  portions,  to  a  very  great  extent,  are  seen  in  other  countries.  In 
Russia  there  is  a  blank  between  the  upper  Carboniferous  and  Permian,  but  in 
Kansas  and  Nebraska  no  such  imperfection  occurs,  and  the  fossils  pass  from  the 
lower  of  the  one  to  the  higher  strata  of  the  other.  The  great  divisions  of  the 
geological  formations  in  Europe  are  not  tne  same  as  those  in  America.  The 
three  epochs  of  the  Tertiary  in  the  former,  become  four  in  the  latter,  thus  help- 
ing the  defective  record.  Some  of  the  American  are  fresh  water  deposits, 
synchronous  with  those  of  the  salt  water  of  Europe.  According  to  Cope  and 
Hayden,  there  is  an  unbroken  continuation  of  the  deposits  of  the  Cretaceous 
and  Tertiary  ages,  *  *  establishing  an  uninterrupted  succession  of  life  across  what 
is  generally  regarded  as  one  of  the  greatest  breaks  of  geologic  time."  *  *  * 
Types  of  lizards  and  tortoises  continue,  like  the  crocodiles,  from  the  Mesozoic  to 
Tertiary  time  without  extraordinary  modification  of  structure,  "f 

But  this  **  uninterrupted  succession  of  life,"  connecting  these  two  ages, 
covers  the  spot  where  we  should  find  the  missing  links,  which  should,  according 
to  the  theory  of  evolution,  show  the  ancestry  of  all  our  extremely  diversified 
mamal  life  of  the  early  Eocene ;  yet,  not  a  trace  of  any  has  been  found.  The 
great  variety  from  Lemur  to  Marsupial,  in  the  latter  formation,  demanded  nearly 
as  much  variance  of  form  in  the  connecting  deposits,  and  thence  shading  back- 
ward to  the  primitive  type  as  low  as  the  Ornithorynchus. 

Those  who  contend  that  our*  mammals  are  derived  from  a  more  simple 
quadruped  should  produce  the  facts  which  show  it.  Should  true  mammals  or  a 
high  connecting  form  of  marsupials  be  hereafter  discovered  below  the  Eocene 
it  will  then  be  soon  enough  to  consider  what  theory  they  will  sustain.  We 
apprehend  that  they  will  be  more  likely  to  show  forms  as  diverse  from  each 
other  as  the  members  of  the  Tertiary  fanna. 

The  W^ealden  epoch  in  England  and  similar  deposits  in  the  ** Foot-Hills"  of 
Colorado  very  nearly  cover  the  chasm  which  exists  in  other  parts  of  the  world 
between  the  Jurassic  and  Cretaceous.  Thus  we  have  a  continuous  succession  of 
land  through  that  portion  of  the  earth's  history  in  which  are  the  records  of  all 
the  highest  members  of  the  animal  and  vegetable  world. 

Our  American  fourteen  divisions  of  the  Silurian  and  nine  of  the  Devonian 

fU.  S.  Geological  Survey  of  Colorado,  1873,  p.  442,  Hayden. 
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Ido  not  cover  the  exact  divisions  of  those  formatioas  in  the  old  world,  as  given  by 
LyelL  Even  in  the  United  States^  what  is  wanting  in  one  section,  is,  in  part, 
iupplied  in  another. 

Had  not  the  1 0,000  species  described  from  the  Silurian  failed  to  show  the 
tnissing  links  to  sustain  the  theory  of  Prof.  Darwin,  neither  he  nor  any  of  his 
roUowers  would  have  supposed  that  they  were  not  a  fair  and  full  representation 
Df  all  the  t>T>es  thit  existed  in  that  geological  age*  Nearly  1,000  sjiecies  of 
iLaBts  are  known  from  the  Carboniferous,  and  there  is  no  probabihty  that  any 
lew  type  of  vegetation  will  be  found  in  it.  With  all  the  numerous  and  extremely 
diversified  genera  and  species  of  reptiles  from  the  Mesozoic,  more  varied  than 
iH  the  living,  does  any  one  expect  that  a  more  perfect  list  will  change  the  char- 
icieristic  feature  of  the  age  of  reptiles?  If  the  reader  will  look  at  tables  one 
md  two,  page  19,  or  tables  eleven  and  twelve,  page  60,  he  will  see  the  extreme 
ence  between  theory  and  known  fact.  The  most  sanguine  evolutionist  and 
earnest  pleader  in  favor  of  the  imperfection  of  the  geological  records  must 
it  that  there  can  be  little  if  any  possibility  that  nature  has  made  so  imperfect 
record  of  her  doings  as  to  leave  us  a  history  so  entirely  different  from  her  true 
tions.  The  discrepancy  is  too  broad  and  too  deep  to  admit  a  probability 
all  the  fossils  showing  evolution  have  been  destroyed,  while  such  a  large 
iber,  covering  the  same  periods,  have  been  preserved  as  a  record  against  It. 


THE  LOESS  OF  THE  WESTERN  PLAINS— SUBAERIAL  OR 
SUBAQUEOUS? 

BY  A.    U  CHILD,   M.   D.,  PLATTESMOUTH,  NEB. 

The  geologists  of  the  day  are  divided  in  opinion  as  to  the  method  of  deposif 
&f  the  Loess  formation  of  the  western  plains.     From  the  earlier  observations  of 
Ibis  formation  by  geologists  till  quite  recently,   the  idea  seemed  generally^  ^  at 
ctst  tacitly*^  to  prevail,  that  like  the  large  portions  of  the  eanh's  crust,  it  was  de- 
Misted  under  water,  or  was  subaqueous  in  its  formation. 

Nevertheless  it  was  frequently  noticed  and  recorded,  that  wherever  the  form- 
Uion  was  ex[»osed  the  evidences  of  stratification  were  very  obscure,  if  not  entirely 
panting. 

The  position  taken  by  Baron  Richthofen,  that  it  was  a  product  of  the  winds 
ht  ID  from  surrounding  lands,  or  of  subaerial  formation,  induced  more  active 
ughl  and  inquiry  on  the  subject. 

Positive  evidence  of  stratification,  although  earnestly  sought  for,  eluded  ob- 

lion ;  and  yet  a  deposit  of  the  depth  of  the  Loess  from  150  to  200  feet,  or  in 
let  of  any  depth,  distributed  over  such  an  immense  surface,  so  nearly  approach- 
ng  a  water  level,  indicated  no  hitherto  observed  or  known  action  of  wind* 

In  the  great  cutting  for  an  approach  to  the  west  end  of  the  C»,  B,  &  Q.  R. 
bridge^  over  the  Missouri,  at  Plattesmouth,  this  question  is  most  conclusivelY 
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solved.  This  cut,  of  upward  of  2,000  yards  in  length  and  ranging  from  ten  to 
ninety  feet  in  depth,  is  entirely  in  the  Loess  formation.  A  portion  of  the  excava- 
tion was  made  during  the  months  of  November  and  December  of  1879,  under 
very  unusual  circumstances.  It  was  very  dry,  and  yet  there  was  a  succession  of 
a  number  of  long  mist-like  rains.  And  during  this  period  of  these  rainfalls  there 
was  hardly  any  perceptible  wind. 

The  rainfalls  were  s imply  sufficient  to  moisten  the  smooth  sides  of  the  cut, 
without  any  wash,  or  disintegration  of  the  surface.  The  result  was  an  oxydiied 
effloresence  of  minerals  unequally  distributed,  at  different  horizons.  This  oxyda- 
tion  produced  distinct  color  lines,  clearly  revealing  stratified  deposits  of  from 
three  to  twenty  inches  in  depth. 

Subsequent  heavier  rains,  with  winds,  largely  mixed  and  removed  these 
colors ;  yet  some  still  remain  quite  distinct  after  an  exposure  of  from  three  to  six 
months. 

Since  reaching  the  grade  level  (some  sixty  days),  several  rather  severe  storms 
have  fallen.  The  line  of  the  cut,  somewhat  tortuous,  offers  faces,  on  the  one 
side  or  the  other,  to  any  and  all  points  of  the  compass.  And  those  portions  of  the 
walls  which  have  been  subjected  to  a  certain  kind  and  amount  ©f  wear  from  these 
storms,  exhibit  clear  and  distinct  lines  of  stratification ;  their  lines  of  softer  mate- 
rial being  removed  from  between  the  different  strata  of  from  three  to  fifteen  inches 
in  depth. 

Portions  which  have  exhibited  these  lines  clearly,  are  now  by  further  action 
so  far  broken  down  and  disintegrated  that  they  yield  no  evidence  of  stratification, 
thus  exhibiting  the  method  by  which  all  lines  in  exposure  of  this  formation  have 
been  obscured.  Many  of  these  strata,  under  the  peculiar  action  of  the  storms, 
are  again  subdivided  into  deeply  cleft  paper-like  thicknesses. 

Near  the  east  end  of  the  cut  is  a  very  interesting  exhibition  of  the  debris  of 
an  ancient  iceberg.  This  debris  so  far  as  exposed  (the  cut  passing  through  one 
side  of  it),  is  in  a  conical  heap  of  ten  feet  in  height,  and  about  eighty  feet  in 
diameter.  The  material  is  of  such  a  diversified  character  as  could  only  be  obtained 
by  a  very  long  travel  as  a  glacier,  till  it  reached  the  shores  of  the  great  lake  which 
then  covered  these  Loess  plains;  into  which  it  fell,  after  the  manner  now  fi^ 
quently  seen,  on  the  coasts  of  Greenland,  of  the  glacier  breaking  from  the 
mass  and  floating  off  on  the  ocean  as  an  iceberg.  So  this  glacier  became  an  ic^ 
berg  and  floated  southwardly,  till  it  was  stranded  at  this  point;  and  here  in  time  dis- 
solved and  deposited  this  as  yet  unknown  amount  of  debris. 

The  remains  of  this  iceberg  give  us  both  indirect  and  direct  evidence  of  onr 
theory  of  subaqueous  deposit.  Indirect— by  this  proof  of  an  extensive  inland 
water,  on  which  alone  this  berg  could  be  transported.  And  direct,  by  the  dis- 
tinct lines  of  stratification,  both  in  colors  and  weathered  lines,  passing  conform- 
ably over  this  mound  of  debris. 

Any  honest  doubter  of  the  subaqueous  theory  can  drop  his  doubts  into  the 
debris  of  the  past  on  a  brief  examination  of  the  evidence  which  this  cut  now 
exhibits. 


TffE  DECREASE  OF  THE  N^ORTH  AMERICAN'  INDIANS, 

EXPANSION  OF  CLAY. 

From  proceedings  of  the  Institution  of  English  Civil  Engineers,  March  26th, 
1879  : 

In  railroad  tunneling,  timbers  were  frequently  broken  by  the  expansion 
of  cLay^  although  it  appeared  quite  dry. — Hawkshaw. 

lo  Prinarose  Hill  and  the  Kilsby  tunnels,  if  the  cutting  was  left  a  few  days 
'witfioiit  completing  the  brick  arching,  the  timbers  were  broken.  The  expansion 
•eemed  to  be  nearly  the  same,  whether  caused  by  the  air  as  in  the  former  case, 
or  by  the  water  as  in  the  latter  instance. — Mr,  Foster, 

That  in  the  Box  tunne!  it  was  usual  to  leave  six  inches  for  expansion  between 
the  face  of  the  work  and  the  timbers,  and  that  space  was  scarcely  sufficient. — Mr^ 
Thompson. 

Had  seen,  at  Richmond,  a  well  of  four  feet  in  diameter,  completely  closed 
in  one  night  by  the  swelling  up  of  the  bottom,  although  there  was  not  any  water 
in  it. — Mr,  J,  Simpson,  , 


The  first  stone  bridge  ever  constructed  in  England  was  that  of  Bow,  near 
Stratfordt  in  1087:  the  next  oldest  was  London  bridge,  constructed  in  1176. — 
Mit^h  Paper, 


ETHNOLOGY. 


THE  DECREASE  OF  THE  NORTH  AMERICAN  INDIANS, 


tit  is  an  almost  universally  received  statement  that,  ever  since  the  first  contact 
the  whites  and  Indians,  the  latter  have  been  steadily  diminishing  or  disappear- 
.  The  matter  has  elicited  repeated  comment  on  the  part  of  thinking  men  and 
philanthropists  in  this  and  other  countries.  It  has  furthermore  formed  no  uncom- 
mon theme  of  earnest  debate  and  somber  prevision  among  the  Indians  themselves* 
And  yet  to  ascertain  the  exact  truth  in  the  case  is  no  easy  task.  Ignorance  of 
the  real  facts  has  given  rise  to  much  of  general  assertion  and  idle  sentimentation, 
and  with  the  unthinking,  careless  or  unmeaning  generalities  have  come  at  last  to 
be  accepted  as  definite  and  indubitable  data.  A  few  additional  words,  therefore, 
upon  this  subject  may  not  be  altogether  inappropriate. 

That  there  has  been  in  case  of  perhaps  every  one  of  the  best  and  longi 
known  Indian  tribes  a  decrease,  in  many  instances  startling  in  its  apparent 
fiptdity,  no  one  attempts  to  deny.  Still  the  true  rate  of  decrease  is  generally 
greatly  exaggerated.  I'he  ntimber  of  the  aboriginal  population  in  earlier  days 
hai  been  Almost  universally  overstated.  In  the  mind  of  the  European  explorers 
the  vast  expanse  of  the  country  seemed  naturally  to  corroborate  the  bodstful 
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claims  made  by  the  Indians  as  to  their  numbers.  Hence  the  comparison  of  tneir 
numbers  as  reported  by  these  explorers,  and  subsequently  by  those  who  have 
simply  repeated  their  estimates,  with  their  now  more  accurately  ascertained  num- 
bers makes  the  rate  of  decrease  appear  much  greater  than  it  actually  is.  In  close 
connection  also  with  this  fact  it  must  be  remembered  that  the  Indians  (as  Indians) 
are  not  a  prolific  race.  To  one  at  all  familiar  with  Indian  life  and  history  this  is 
a  most  obtrusive  characteristic.  With  the  normal  birth  rate  continued  it  i» 
that  under  the  most  favorable  circumstances  in  their  mode  of  life  the  numerical 
increase  of  a  tribe  from  generation  to  generation  would  be  very  perceptibly  below 
the  ordinary  rate  of  increase  among  the  whites.  Notwithstanding  their  constitu- 
tional  vigor  and  permitted  polygamous  life,  the  children  of  an  Indian  family  that 
survive  infancy  rarely  number  five,  and  quite  usually  are  only  two  or  three.  And 
the  statement  admits  of  demonstration  that  at  times  tribes  in  a  state  of  ordinary 
prosperity  scarcely  more  than  hold  their  own  from  year  to  year  in  point  of 
numbers. 

Again,  in  some  cases  small  tribes  and  remnants  of  tribes,  instead  of  perishing 
utterly,  as  is  often  stated  of  them,  are  merely  incorporated  into  the  larger  con- 
tiguous tribes  and  so  disappear  only  in  name.  In  frequent  individual  instances,, 
too,  Indian  blood  is  simply  absorbed  by  the  whites.  Whoever  is  conversant  with 
the  older  and  more  recent  Indian  history  and  border  annals  meets  constant  evi- 
dence of  such  incorporation  of  Indian  blood  into  white  stock.  Personal  obser- 
vation in  all  parts  of  the  country  presents  not  infrequent  illustrations  of  the  same 
fact.  The  degree  to  which  this  silent  transference  has  occurred  is  far  higher  thatt 
is  usually  supposed. 

But  after  all,  the  considerations  just  adduced  do  not  invalidate  the  fact  of  a 
significant  decrease  among  the  Indians ;  they  only  call  for  an  abatement  in  the 
rate.  And  this  brings  us' to  the  real  question,  why  is  this  decrease  ?  What  are 
the  active  causes  that  have  borne  part  in  producing  it  ? 

Undoubtedly  the  most  noticeable  agency  has  been  war  among  themselves 
and  more  especially  with  the  whites.  Warfare  is  the  Indians'  inspiratiDn,  his 
chief  avenue  to  tribal  position  and  influence.  In  his  view,  life  and  warfare  are 
quite  interchangable  terms.  Their  wars  with  each  other,  however,  though  inces- 
sant, are  seldom  bloody  or  to  any  considerable  extent  destructive  of  life.  The 
Indians'  proverbial  fear  of  death  is  generally  a  sufficient  motive  to  him  to  forego 
the  shedding  of  the  blood  of  an  enemy  wherever  it  seems  likely  to  involve  too 
great  a  peril  of  his  own  life.  Intertribal  warfare,  therefore,  consists  mainly 
of  petty  forays,  made  by  small  parties  or  single  individuals,  and  entailing  com- 
paratively unimportant  destruction  of  life.  To  be  sure  there  are  instances  where 
entire  tribes  are  reported  to  have  been  annihilated,  but  these  are  exceptions^ 
Such  destruction  has  had  place,  if  at  all,  only  where  combined  action  on  ths  part 
of  many,  a  rare  event  among  Indians,  has  been  made  against  the  few ;  or  vhere 
both  sides  have  been  encouraged  or  supported  by  outside  influences.  It  is  rather 
their  wars  with  the  whites  that  have  proven  disastrously  destructive.     The  com- 
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ned  and  long  conrinued  operations  of  the  latter  are  at  once  impossible  to  them 
id  altogether  disconcerting.  Statistics  show  that  they  ha%'e  been  fearfully 
duced  by  this  means.  Their  diminution  in  battle  and  indirectly  by  consequent 
mine  and  exposure  has  been  enormous.  The  habitual  secreliveness  of  the 
idian  renders  it  extremely  difficult  to  carefully  estimate  these  losses;  but  the 
psc  of  time  displays  their  magnitude  only  too  distinctly.  It  must  be  borne  in 
illd«  moreover,  that  the  losses  of  declared  hostilities,  great  as  they  are,  con^^li* 
le  but  a  small  part  or  the  actual  losses  inflicted  upon  them  by  the  whites.  The 
net  taking'Off  of  an  Indian  here  and  there  by  the  irresponsible  frontiersman  has 
B^  ^ggi'^^te  reached  an  almost  incredible  ^gure.^ 

^BTo  such  a  degree  has  this  unreported  decimation  of  Indians  prevailed  that 
^Brsally  they  are  now  become  extremely  reluctant  to  place  themselves  in 
troedtate  constant  contact  with  the  whites,  even  under  the  most  solemn  assur- 

»of  araity  and  protection. 
The  crowding  of  the  Indians  in  the  advancing  occupancy  of  their  domain 
r  the  whites  has  been  another  important  cause  of  decrease  to  them.  The 
striction  of  their  wanted  limits  rendered  their  former  active  life  a  self-support 
f  the  chase  impracticable,  while  as  yet  no  adequate  encouragement  or  assistance 
the  adoption  of  new  modes  of  life,  made  necessary  by  their  changed  circum- 
iBces,  was  afforded.  Hence  was  engendered  a  life  of  idleness,  mendicancy 
^l  dissoluteness— a  most  fertile  source  of  decay.  Almost  constantly  during 
t  one  hundred  years  our  frontier  has  been  beset  with  a  pale  of  degraded, 
d  and  perishing  red  men  of  this  description.  Pressed  back  by  the 
icroachments  of  civilization  from  their  original  homes,  and  not  able  successfully 
I  maintain  their  new  ground  against  w^ary  assaults  from  its  former  occupant  they 

Knely  (and  not  slowly)  borne  onward  toward  extermination.  Disregarded  by 
^ites  and  despised  by  the  adjacent  wild  tribes  they  have  realized  but  loo 
y  that  there  w*as  no  place  for  them,  and  with  perhaps  fitful  remonstrances 
ive  submitted  hopelessly  and  aimlessly  to  the  inevitable.  Experience  seems  to 
Idicite  that  when  once  the  Indian  has  reached  this  state  there  is  scarcely  any 
dp — ^his  doom  is  set  as  he  is  consciously  and  almost  willingly  hastening  toward 
.  The  census  of  such  tribes,  as  annually  taken,  is  sufficient  witness  to  their 
^iiie.  A  single  illustration  of  this  assertion,  afforded  within  the  last  half  dozen 
to3»  may  be  cited.  One  of  the  most  robust  and  spirited  tribes  of  the  West  has 
Kieased  40  per  cent,  since  1874,  in  consequence  mainly  (if  not  entirely),  of  the 
nited  and  almost  helpless  conditions  of  life  that  have  been  forced  upon  them 
r  the  government* 

*To  le^m  what  ii  the  prcvaleiic  aniAui  of  th  t  borderer  tovrard  ll:ie  Indian  one  has  but  to  refer  to  the  dia^ 
uiitni  of  the  Texed  Imdian  ^u*tti»n  conttmntly  appeanng  in  the  jcurnatt  oT  the  frontier  States.  The  Eeneral 
\%  $f  fevlifig  iKrre  evinced  \%  decidedly  inimical  to  them.  Witness  the  followrinf  from  the  California  corres- 
lle  New  York  Tribunt^  September,  1869;  *'  The  fcdcrtd  governinent  committed  a  ^eat  mistake 
^10  not  ordering  a  lar^e  military  force  to  this  Stiile,  with  ordcr»  to  hunt  and  thoot  down  all  the 
»]orado  to  the  KUmaih.     This  would  have  been  the  cheapest  method  of  maDagtng  the 

Ufornia  ;  and  perhaps  the  most  humane ■,     The  fact  is  that  every  wild   Indtaii  in  the 

It  is  supposed  that  ten  years  ago  there  were  ((lO^OOU  Indians  in  the  State  ;  to-day  there 
I  ^ftt  lOrOOO."    Compaf  e  Harpers  Monthly,  voK  23,  pp.  312-13.     Unforttinalely  the  preti  of  the  Older  Stat«» 
I  tcndt  its  aanclion  (perhaps  unintentionally)  to  leaching  of  tJiis  character. 
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Cognate  and  suggested  by  the  foregoing  has  been  a  more  subdle  but  tot 
powerful  influence, — discouragement  The  lack  of  organizing  and  recnpcraim 
faculty  in  the  Indian  has  been  frequently  remarked.  He  seems  incapaUe  tf 
unintermitted  activity  and  complex  combinations.  Even  periods  of  sacccas 
with  him,  inevitably  followed  by  long  lapses  of  relaxation  and  almost  dtmanJoMMr 
tion,  when  all  his  energies  of  both  mind  and  body  seem  unstrung  and  insnscscftt- 
ble  of  reanimation.  Much  more  is  this  the  case  in  the  presence  of  a  long 
of  disasters  and  discouragements.  More  or  less  this  fact  of  a  general  disqpiriied- 
ness  is  become  prevalent  among  all  the  Indians  of  our  present  territory.  It 
not  at  first  acquaintance  be  noticeable,  for  as  occasion  requires  the  Indian  can  be 
a  diplomat  of  no  mean  order;  but  to  one  long  familiar  with  them  in  their  daflf 
life  and  thought  it  is  a  most  impressive  and  unavoidable  conviction  that  they  sc 
disheartened.  Their  ambition  as  a  race  is  fast  disappearing  and  their  hope  almotf 
perished.  In  intimate  intercourse  they  make  no  secret  of  acknowledging  it 
The  first  chief  of  one  of  the  most  important  of  the  tribes  dwelt  with  a 
earnestness  upon  this  fact  in  a  final  interview  between  himself  and  the 
two  years  since,  and  his  mind  was  the  mind  of  the  many.  It  is  exactly  dni 
unf  /rtunate  mental  status  that  is  working  lamentable  results  upon  many  of  the 
Indian  tribes,  while  in  this  attitude  a  quite  ordinary  ailment  frequendy  [mitei 
fatal.  A  slight  epidemic  will  carry  off  great  numbers.  Children  that  grow  op 
receive  as  their  most  direct  inheritance  this  incubus  of  hopelessness  and  art 
thereby  quite  incapacitated  for  aught  of  successful  effort  toward  their  o«i 
improvement  or  the  amelioration  of  the  condition  of  their  posterity.  The 
peritment  of  the  Indians  has  become  uniformly  melancholic,  and  those  among 
them,  who  possess  the  most  of  native  ability  and  from  whom  we  should  natmaDf 
expect  the  best  and  largest  efforts  for  good,  are  the  very  ones  in  whom  this  type 
of  temperament  is  most  emphatically  present.  I  do  not  remember  to  have  seen 
this  phase  of  Indian  character  particularly  noticed ;  but  it  deserves  careful  con- 
sideration from  all  who  are  sincerely  interested  in  their  welfare  and  advancemoA 
Perhai)s  it  would  be  as  well  not  to  inquire  too  curiously  into  the  course  of  evcnil 
that  has  brought  about  this  special  mental  attitude  in  them.  The  exact  truth 
might  not  be  entirely  flattering  to  our  humanitarianism. 

Of  the  deleterious  efforts  of  strong  drink  and  of  certain  forms  of  disease 
communicated  to  the  Indians  by  the  whites  it  seems  scarcely  necessary  to  speat 
Their  victims  are  to  be  numbered  by  thousands.  The  sale  of  liquors  to  the 
Indians  is  now  by  the  wise,  but  inefficiently  administered  policy  of  the  goven^ 
mcnt  somewhat  checked ;  but  it  is  by  no  means  stopped.  One  of  the  mo< 
freciuent  cases  before  the  federal  courts,  sitting  in  the  vicinity  of  any  Indian 
reservation  is  that  of  the  United  States  vs,  A  B  for  selling  liquor  to  Indians.  Bf 
various  avenues  considerable  quantities  continue  to  reach  them  and  its  use  stil 
operates  to  their  no  small  detriment.  No  doubt  it  is  only  a  very  broad  eapb^ 
mism  that  the  stuff  thus  illegitimately  bartered  to  the  Indians  may  be  dignified  bf 
the  name  of  Hquor ;  for  in  more  than  one  instance  it  has  been  found  by  actni 
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to  be  a  vilest  concoction  of  nauseous  and  most  deadly  drugs.  The  unwhole- 
le  effects  of  such  beverage  may  be  readily  imagined.  Of  disease  the  scrofu- 
taint  has  been  the  most  malign.  Some  medical  authorities  claim  that  there 
scarcely  an  Indian  within  the  confines  of  the  United  States  whose  system  is 
to  some  extent  infected  with  it.  This  is  certainly  an  extravagant  generaliza- 
ficm ;  but  the  bare  fact  of  its  being  ventured  is  evidence  of  the  general  prevalence 
insidious  virulence  of  this  type  of  disease.  The  frequency  of  various 
tnimous  symptoms,  and  the  development  of  the  V-shaped  jaw  in  some  tribes  ; 
md  the  alarming  mortality  among  all  Indians,  of  such  diseases  as  affect  particu- 
iriy  the  glandular  system,  are  momentous  indications  in  the  same  direction. 
Obviously  this  is  a  catalogue  of  adverse  influences  that  might  well  break  the 
buoyant  and  elastic  constitution.  The  Indians  have  borne  up  against  them 
irith  a  surprising  persistency,  but  the  struggle  has  been  unequal.  The  magnitude 
if  the  Iliad  of  their  woes  may  be  inadequately  determined  by  the  fact  that  in 
ly  every  instance  they  have  lost  ground.  In  the  greater  number  of  cases 
are  still  losing  ground.  The  only  question  now  before  the  friend  of  the 
hdian  is  whether  this  state  of  things  shall  continue ;  whether  the  decay  shall  be 
a^ed  to  go  on  practically  unhindered  till  most  of  the  present  tribes  pass 
of  existence  and  become  matters  of  interest  solely  to  the  philologist  and 
itive  historian.* 

Nominally  the  question  was  decided  years  ago.  Philanthropists  have  devised 
applied  not  a  few  schemes  for  the  saving  and  civilization  of  the  Indian.  But 
'm.  practice,  with  here  and  there  a  remote  exception,  the  choicest  schemes  have 
proven  altogether  nugatory,  if,  indeed,  not  prejudicial.  The  Indian,  as  a  class, 
lemains  still  hopeless  and  helpless.  To  him,  as  also  to  his  would-be  benefactor, 
the  experience  of  the  past  is  not  remarkably  encouraging. 

Now,  of  means  possible  for  the  correction  of  the  abuses  under  which  the. 
Indian  is  losing  ground,  as  I  have  endeavored  to  show,  there  appear  to  be  but 
two.  I.  The  official,  which  involves  a  complete  reconstruction  of  our  adminis- 
trative policy  with  regard  to  them.  The  radical  defect  of  the  administration  of 
Indian  affairs  hitherto  has  been  that  in  their  direction  the  goverenment  has  in 
fiwn,  if  not  in  principle,  acted  toward  them  as  though  they  were  a  temporary 
burden  incident  to  the  acquisition  of  our  newer  territory,  and  its  duty  was  simply 
to  render  easy  their  passage  out  of  existence  and  not  rather  to  elevate  them  into 
&e  only  true  existence — that  of  a  man  among  fellow  men.  A  pupilage,  such  as 
tbeir  present  condition  is  sometimes  complacently  termed,  lacks  the  one  essential 
element  of  a  true  pupilage :  it  is  not  a  state  of  preparation  for  better  things.  It 
is,  so  far  as  concerns  the  Indian,  a  perpetuity,  ending  only  with  his  existence. 

•I  am  aware  that  the  statement  here  oflFered  will  receive  a  prompt  rejection  from  a  considerable  number  of 
cboM  who  have  made  Indian  history  and  affairs  a  topic  of  long  and  critical  investigation.  Quite  recently  there 
Itts  sprung  up  a  strenuous  tendency  to  go  to  the  other  extreme  and  claim  that  ihe  Indians  are  in  the  main 
steadily  increasing.  I  believe  the  truth  lies  between.  There  are  noteworthy  instances  of  increase ;  but  there 
are  aadoubtedly  more  that  show  a  decrease.  I  have  in  this  paper  purposely  refrained  from  giving  lists  of 
ttacistica,  that  I  might  not  trespass  necessary  limits;  but  I  have  also  carefully  refrained  from  stating  aught  that 
ugkt  not  be  Terified  by  copious  data. 
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The  control  of  his  interests  is  erected  into  a  separate  bureau  which  has  no  organic 
union  nor  necessary  interdependence  with  the  life  and  general  civil  interests  of 
the  country.  On  the  contrary,  its  dealings  with  the  Indians  have  in  not  a  few 
instances  been  so  conducted  as  to  bring  their  interests  into  apparently  direct 
conflict  with  the  general  interests  of  the  community.  In  fine,  the  Indian  bureau 
has  come  to  be  spoken  of  and  is  systematically  treated  as  a  most  undesirable 
public  burden  Instead  of  there  being  any  well  organized  and  sustained  effort 
to  identify  the  Indian  with,  or  to  prepare  him  for  entrance  into  the  body  politic 
as  a  useful  vital  force,  the  general  tendency  of  our  present  system  is  to  keep  him 
distinctly  and  emphatically  debarred  from  most  of  its  special  privileges  and 
immunities.  And  not  only  is  this  true  as  related  to  the  direct  work  of  the 
government  with  the  Indians,  but  in  practice  the  spirit  of  its  policy  has  paralyzed 
nearly  every  effort  from  other  sources  (as  charitable  societies)  in  their  behalf. 
The  material  surroundings  and  conditions  in  which  they  are  kept  by  the  govern- 
ment will  not  admit  of  nor  sustain  the  Indians'  essential  moral  elevation. 

Whether  a  reorganization  of  our  Indian  policy  is  practicable,  as  public  affairs 
are  now  administered,  is  a  grave  question;  if  not,  it  is  a  vital  weakness.  What 
is  required  is  a  system  which  shall  have  as  its  only  aim  the  fitting  of  the  Indian 
for  an  early  investiture  with  the  full  rights  of  citizenship,  and  the  moment  he 
becomes  such,  that  he  comes  to  realize  that  he  has  a  rightful  place  as  part  of  the 
State,  it  is  not  consonant  with  the  laws  of  human  nature  that  he  should  continue 
to  decline.  To  fully  discuss  this  phase  of  the  Indian  question  would  require  a 
volume.  My  only  desire  here  is  to  mark  it  as  having  been  an  element  in  hasten- 
ing the  Indians'  decay. 

II.  This  is  a  most  important  factor  in  the  consideration  of  our  subject;  yet 
it  is  one  that  is  difficult  of  a  proper  presentation.  I  do  not  flatter  myself,  more- 
over, that  it  will  at  first  blush  secure  any  very  extended  acceptation.  The 
measure  here  suggested  is  to  be  gathered  from  the  last  cause  assigned  for  their 
decay.  If  it  is  undeniable  that  Indian  blood  has  become  corrupt  by  the  admix- 
ture of  a  vitiated  blood  from  whatever  source,  then  it  is  physiologically  a  most 
natural  method  that  it  might  be  reinvigorated  by  the  infusion  of  a  new,  untainted 
element,  and  the  problem  becomes  much  simpler  if  the  strain  thus  engrafted  is 
from  a  superior  stock.  Historically  it  may  be  accepted  as  demonstrated  that  tbe 
sturdiest  and  most  persistent  types  of  the  human  family  have  often  sprung  fro© 
the  union  of  two  differentiated  stocks,  the  one  of  which  presents  the  highly 
organized,  intense  element,  while  the  other  affords  the  heavier  physical  stamina. 
Fortunately  we  have  afforded  us  excellent  and  abundant  illustration  of  this  very 
phenomenon  in  Indian  history.  The  old  vqyageurs,  the  courieurs  des  boiSy  and 
even  the  more  unadventurous  of  the  French  pioneers  of  Canada,  who  chose  the 
prosaic  life  of  farmers,  in  considerable  numbers  formed  alliances  with  native 
women.  From  this  diverse  parentage  has  sprung  a  large  portion  of  the  present 
population  of  Canada.  Even  in  the  older  and  more  densely  settled  districts  of 
the  Dominion  the  greater  part  of  the  population  (excluding  recent  immigration) 
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evidence  of  Indian  blood ;  while  in  the  vast  Manitoba  region  the 
y  of  the  inhabitants,  farmers  and  hunters,  is  of  this  mixed  descent.  As 
die  physical  powers  and  development  of  the  hybrid  stock  (except  where  the 
pring  of  vagrant  intercourse)  the  testimony  of  experience  is  uniformly  favoia- 
|e.  They  are  a  robust,  enduring  people  among  their  neighbors  of  pure  white 
bod,  with  the  Indians  on  the  other  hand  they  stand  deservedly  high.  Alexan- 
W  Henry,  in  his  travels  of  120  years  ago,  reports  a  Knistenaux  chief  as  saying 
pi  the  half  breeds  excelled  the  pure  Indians,  both  as  hunters  and  warriors, 
pong  the  Indian  tribes  of  the  West  and  Northwest  it  is  no  unusual  thing  to-day 
\  meet  chieftains  and  distinguished  braves  in  whom  white  blood  is  easily  dis- 
kmible.  The  excellent  characteristics  derived  from  the  healthful  intermingling 
j  ihc  races  are  so  marked  as  to  warrant  the  designation  of  the  descendants  by 
^       t  authorities  as  a  new  and  persistent  variety  of  man. 

is  just  herein,  I  am  persuaded,  that  we  shall  find  a  real  and  possible  so!u- 

of  the  somber  problem  of  the  steady  diminution  of  the  Indians.     The  policy 

Ae   Canadian  government,  while   the    French   regime   continued,    at   least 

encouraged  this  blending  of  the  white  and  red  races.     Peter  Kalm,  a 

tensive  and  critical  observer,  in  his  narrative  does  not  scruple  to  commend 

em.     No  doubt  it  would  meet  much  earlier   and  ready  application   with 

ie  Frenchman  than  with  the  more  unyielding  Saxon ;  but  it  evidently  is 

possible.     That  it  has  occurred,  and  with  beneficial  results  in  case  of  some 

southern  tribes,  was  sufficiently  presented  in  a  paper  in  a  previous  numbed 

journal  (November,  1879),     In  these  tribes  the  preponderance  of  white 

IS  more  manifest  with  each  succeeding  generation,  and   ultimately  it  will 

ely  absorb  or  assimilate  the  Indian  element.     The  same  event  would 

with  our  entire  Indian  population  were  the  blending  once  to  begin  under 

blc   circumstances.      The    Indian   would   disappear,    but   only   in  name. 

:ever  of  vital  force  or  quality  in  him  is  worthy  of  conservation  would  sur- 

d  enure  to  the  advantage  of  tht?  dominant  race. 
[l  seems,  therefore,  that  it  were  become  a  fit  question  whether  it  may  not  be 
a  matter  of  governmental  consideration  or  policy  with  us  to  encourage 
iDe  such  system.  Certainly  the  conviction  is  gaining  strength  in  the  minds  of 
lost  tnteiligem  men  who  have  longest  been  intimate  with  the  Indian's  condition 
Hd  needs,  that  such  a  blending,  under  suitable  limitations,  is  desirable  and  for 
k  Indian  necessary ;  without  it  our  Indian  policy  must  remain  an  anomalous 
^fetium  in  imperia^  a  prison-house  system  alien  and  repugnant  to  our  national 
^iikct  and  finally  ruinous  to  the  Indian. 

John  B.  Dunbar,  Deposit,  N.  Y. 
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SCIENCE  LETTER  FROM  PARIS. 

July  30,  1880. 

Professor  Vogt  has  drawn  the  attention  of  the  National  institute  of  Geneva, 
to  the  physiology  of  writing.  It  has  been  demonstrated  that  certain  parts  of  the 
brain,  situated  in  the  region  of  the  temples,  have  a  predominating  influence  on 
the  formation  of  articulated  language.  It  is  also  well  known  that  the  nervous 
fibers  inter-cross  in  the  brain,  and  in  such  a  manner,  that  the  movements  of  Ae 
left  arm  are  commanded  by  the  right  hemisphere,  while  the  movements  of  the 
right  arm  are  ordered  by  the  left  hemisphere  of  the  brain.  Apoplectic  attacks 
and  extravasations  of  blood,  are  more  frequent  in  the  left,  than  in  the  right  side  of 
the  brain.  Hence,  when  the  left  hemisphere  is  affected,  paralysis  and  the  impossi- 
bility to  speak  result  for  the  members  of  the  right  side,  while  any  lesion  in  the  right 
hemisphere,  resulting  in  paralyzing  the  left  members,  generally  leaves  language 
intact.  Now  since  a  center  existsf  or  language,  does  one  also  exist  for  writing?  and 
since  we  are  accustomed  invariably  to  write  with  the  right  hand,  the  power  \i> 
do  so  ought  to  be  paralyzed  when  the  left  lobe  of  the  brain  becomes  attacked. 
But  we  can  learn  not  the  less  to  write  with  the  left  hand;  this  raises  a  general 
question :  Does  the  manner  in  which  we  write  depend  on  physiological  necessities 
created  by  the  structure  even  of  the  brain  itself?  All  peoples  write  with  the  right 
hand;  how  then  comes  it  that  the  arrangement  of  the  lines  and  letters  be  different? 

The  nations  of  Eastern  Asia  write  from  top  downward,  and  in  lines  from 
right  to  left;  Semitics  and  Europeans  place  the  lines  one  below  the  other,  but  the 
former  shape  the  letters  from  right  to  left  centripetally,  while  the  latter  do  so 
from  left  10  right  and  centrifugally.  The  arrangement  of  the  lines  and  letters 
and  their  formation,  are  independent  of  each  other;  it  is  the  form  and  size  of  die 
letters  that  constitute  individuality.  The  representation  of  an  object  by  an  im- 
age was  the  origin  of  writing;  the  knotted  strings  in  use  with  the  Aztecs  was 
rather  an  aid-memory  than  a  form  of  writing;  besides,  to  make  a  knot  on  t 
handkerchief  to  sharpen  the  memory,  is  not  uncommon  among  modems.  The 
Mexicans  have  a  combination  of  image  and  phonetic  writing,  suggestive  of  a  r^ 
bus;  the  Red  Indians  when  they  paint  images  on  skins,  differ  in  little  from  die 
races  that  did  the  same  on  rocks.  The  style  of  primitive  wriring  depended  <m 
the  material;  on  a  cornice,  the  lines  were  horizontal;  vertical  on  a  pillar;  circular 
round  a  column.  Naturally  on  a  pillar  the  writing  would  commence  from  die 
top  downward. 

The  Arabs  and  Mussulmans  when  writing,  keep  the  hand  fixed  to  the  same 
spot,  while  the  other — the  left — gently  pushes  or  spins  the  paper  forward,  from 
left  to  right.     The  Arabs  also  prefer  to  write  while  standing  up,  besides,  the 
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efipins  that  the  right  band  ought  to  remain  motionless  when  writing. 
Asterns  could  never  have  written  with  the  left  hand,  for  that  hand  has  ever 
Hiked  as  impure.  No  Turk  strokes  his  beaiAwith  the  left  hand,  or  employs  it  to 
'tceive  food,  and  to  present  that  to  be  shak^,  ranks  in  the  eyes  of  westerns  as 
m  insult.  With  a  Semitic,  every  religious  action  is  accomplished  with  the  face 
ttmed  toward  the  east;  his  prayer  would  be  worthless  if  uttered  in  any  other 
tosition;  he  observes  the  same  rule  in  writing,  so  that  the  light  arrives  from  the 
pulh,  and  he  writes  from  that  point  to  shadeward.  Westerns  receive  the  light 
B  the  left  side,  and  curiously  enough,  write  also  toward  the  shade.  Both  are 
bjrsiologically  correct  in  not  wTiting  in  full  light.  A  singular  fact  to  note :  an 
diWduat  struck  with  paralysis,  experiences  ever  afterward  an  inability  to  pro- 
Emnce  certain  letters,/,  /,  r,  for  example;  the  correlation  will  extend  to  the  in- 
iquity to  write  these  letters,  a  simple  crook  is  at  most  all  that  can  represent 
^H  Naturally,  as  observed,  the  right  hand  predominates;  this  was  the  case 
the  lime  of  Homer's  heroes,  and  was  so  with  their  ancestors;  and  modern 
AD  writes  easily,  and  as  rapidly,  as  a  musician's  fingers  move  unconsciously,  be- 
muse ihe  images  or  letters  are  stored  in  the  left  hemisphere  of  the  brain.  Left- 
inded  penmanship  is  only  right-hand  writing  topsy-turvy;  this  explains  the  ec- 
mtiicity  of  Leonard  de  Vinci's  explanations  of  his  designs,  and  that  puzzle  so 
way  persons;  he  wrote  upside  down  at  an  early  age,  and  continued  the  freak 
hen  residing  iff  France.  Many  lithographers  at  present  write  on  the  stone  with 
l^eft  hand  and  draw  with  the  right. 

^■Professor  Vogt  concludes,  that  the  position  of  the  lines  in  writing  and  recip* 
^■arrangement  of  the  letters,  depend  on  no  physiological  necessity. 
P^lkL  Hebcrt  has  been  studying  what  was  formerly  the  geologic  condition  of 
uSiraits  of  Dover,  and  concludes  that  during  the  first  phase  Ihe  tertiary  pe- 
od,  a  part  of  the  Straits  was  covered  by  the  German  ocean,  which  communi- 
itcd  with  the  basin  of  Paris  by  the  plains  of  Artois,  while  it  also  extended  to 
lelgtuni*  Westphalia  and  Hanover,  He  fixes  the  opening  of  the  Straits,  during 
quaternary  period. 

ofessor  Daubree  claims  for  Descartes,  the  honor  of  being  one  of  the  ere- 
of  cosmology  and  geology,  he  had  been  replaced  by  Newton  and  Voltaire. 
Laplace,  Descartes  cousidered  all  celestial  phenomena  as  simple  deduc- 
from  the  laws  of  the  mechanics;  he  proclaimed  the  physical  unity  of  the 
rse,  before  the  spectroscope  had  revealed  the  chemical  composition  of  the 
distant  worlds,  and  that  the  earth  and  the  heavens  are  made  of  the  same 
Heat,  according  to  Descartes,  played  a  role  capital  in  the  formation  of 
be,  which  was  at  one  time  a  star,  diflfering  in  nothing  from  the  sun,  save 
ing  smaller,  and  that  the  dislocations  in  celestial  vault  have  been  produced 
ilings  and  contractions.  The  idea  that  igneous,  or  crystallized  rocks  were  at 
time  stratified  till  coming  in  contact  with  the  internal  heat  of  the  globe,  they 
came  volcanic,  has  been  abandoned  since  the  explorations  of  Humboldt  in  the 
odes,  and  of  De  Buch  in  Norway;  the  latter  found  crystalline  rocks  lying  over 
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stratifications,  the  same  in  the  Tyrol  and  in  the  Canaries — proofs  of  the  subter- 
ranean activity  of  the  earth.  Cordier,  also  concluded  from  the  increasing  tem- 
perature of  mines  with  their  depthsAat  the  mass  of  the  globe  was  still  in  a  flaid 
state.  M.  Elie  de  Baumont  has  bas|^  his  vast  system  on  this  crust  of  the  globe 
contracting  by  cooling.  He  astonished  scientists  also  by  asserting  that  the  oldest 
mountains,  were  not  the  highest,  and  that  little  hills  in  Britany  and  Wales,  were 
older  than  the  Alps  and  the  Andes.  The  classification  zoOlogic  and  the  clas- 
sification by  systems  of  dislocations  and  upheavings,  to-day  march  side  by  side. 
Professor  Daubr6e  points  out  that  by  no  means  can  feldspar  or  analogous  silicate 
rocks  be  formed  independent  of  heat,  that  the  fissures  in  the  rocks  filled  with 
metals,  have  been  in  intimate  relationship  with  the  internal  regions  of  the  globe 

M.  Perroncioto  has  made  some  further  researches  as  to  the  cause  of  the 
anemia  which  affects  the  workmen  in  the  St.  Gothard  tunnel.  He  found  the 
patients  were  invariably  suffering  from  quantities  of  worms,  like  small  eels, 
whose  presence  sufficiently  explained  the  malady.  The  same  diagnosis  was  ob- 
served in  the  case  of  the  men  who  bored  the  Frejus  tunnel. 

Teeth  have  a  very  intimate  connection  with  health;  bad  teeth  imply  a  bad 
stomach,  and  a  stomach  which  functions  badly  contributes  to  caries  and  the  loss 
•of  the  teeth.     From  the  very  earliest  history,  the  preservation  of  the  teeth  occu- 
pied attention.     Homer,  Hesiod,  Euripides,  etc.,  constantly  allude  to  the  sub- 
ject.    In  the  law  of  the  Twelve  Tables,  it  was  prohibited  to  bur/  the  dead  with 
gold,  except  when  that  metal  served  to  bind  the  teeth.     Cascellius,  the  famotu 
dentist  at  Rome,  left,  when  dying,  a  fortune  greater  than  that  of  a  pro-consul. 
Tooth  preservatives  or  powders,  were  also  in  great  request  in  ancient  Greece. 
Young  ladies  ever  had  a  portion  of  myrde,  the  shrub  sacred  to  Venus,  in  their 
mouths,  and  St.  Clement  blamed  the  ladies  of  his  day  for  their  coming  to  the 
temple  with  their  mouths  full  of  the  drug  mastic.     The  adult  has  sixteen  teeth  in 
each  jaw,  the  child  but  ten,  till  seven  years  of  age.     A  tooth  consists  of  the  crown 
which  extends  outside  the  gum,  the  neck,  which  is  covered  by  the  gum,  and  the 
root,  which  occupies  the  socket.     The  tooth  is  hollow,  and  filled  with  a  pulp; 
closed  toward  the  crown,  but  open  at  the  roots  to  allow  the  nerves  and  blood 
vessels  to  ramify.     Three  different  tissues  compose  the  teeth :  the  ivory  or  dent- 
ine, which  exists  at  the  root,  as  well  as  at  the  crown,  and  forms  the  principal 
part,  it  is  not  bone,  as  many  think,  though  it  has  the  same  chemical  composition, 
no  vessel  penetrates  it,  and  it  has  neither  medullar  sap,  nor  pores,  it  consists  of 
of  layers,  one  over  the  other,  and  hardened  even  at  the  moment  of  formation. 
Next,  the  enamel,  which  covers  the  crown  of  the  tooth,  and  that  resembles  not 
a  little  porcelain,   the  shade  varying  with  the  temperament  of  each  individual 
It  is  so  hard  as  to  resemble  blue  steel,  it  marks  the  best  files,  and  will  strike  fire 
with  steel,  like  a  flint;  third,  the  cement,  which  covers  the  tooth,  and  thicker  at 
the  root  than  at  the  neck.     The  teeth  live  and  grow  by  means  of  their  pulp,  a 
matter  extremely  sensitive,  and  when  inflamed,  very  painful,  in  consequence  of 
the  impossibility  to  augment  its  volume,  being  narrowed  in  on  all  sides  by  the 


to  the  sensibility  of  this  pulp,  that  we  immediately  feel  the  least 
;  between  heal  and  cold,  and  the  slightest  shades  in  the  food  masticated, 
sors  have  only  a  crown  and  a  root,  and  constantly  grow,  as  in  the  case 
bits  and  other  gnawing  animals;  they  cut  the  food,  while  the  canine  teeth 
IL  The  **  wisdom  tooth**  has  roots  and  a  crown  less  developed;  its  form 
:s,  and  it  appears  at  no  fixed  age;  when  it  has  no  room  to  develop,  grave  re- 
may  ensue.  When,  through  age,  the  teeth  disappear,  the  form  of  the  jaw 
ss  alter,  and  impart  a  change  to  the  physiognomy,  the  lower  jaw  bone  in- 
IS  backward,  as  with  infants,  and  the  chin  becomes  pointed*  Teeth  grow  ir- 
lyly  from  various  causes,  and  the  best  period  to  correct  the  defect  is  be- 
Hlen  and  fifteen  years  of  age»  For  persons  who  have  acid  stomachs,  and 
Ji  thus  favor  the  destruction  of  the  enamel,  alkaline  drinks  ought  to  be  pat- 

{,  and  alkaline  powder,  containing  a  little  magnesia,  employed.     Caries 
cither  dry  or  humid — the  former,  often  suddenly  stops  of  its  own  accord, 
smences  by  a  black  spot,  and  marked  sensibility  to  heat  and  cold.     When 
ease  eats  into  the  pulp,  the  tooth  ache  appears  in  a  most  violent  form, 
ut  caries  appears,  food  should  not  be  partaken  of  when  too  hot  or  too  cold; 
hcs  rather  soft  than  hard,  ought  to  be  employed ;  alkaline  pow^ders  are  excel- 
lor  combating  the  acid  of  the  saliva — one  of  the  chief  causes  of  caries — as 

ti  preparations  fortify  the  gums.     When  the  teeth  are  lost,  they  ought  to 
iced,  not  only  in  the  interest  of  pronunciation,  but  in  that  of  digestion, 
m  the  efficacy  of  the  latter  a  prolongation  of  our  days  depends. 

pre  are  numerous  thermal  stations,  spas  in  Europe:  England  has  eight,  Ger- 
evcnty-two  and  France  ii6.     What  is  chiefly  to  be  kept  in  view,  is  not 
itity  of  mineral  matters  in  solution,  but  their  quality.     There  is  no  classi- 
for  natural  mineral  waters.     Their  production  is  one  of  the  most  inter- 
►Icms  of  geology;  the  mineralization  is  effected  under  the  influence  of 
ssure;  is  in  connection  with  the  nature  of  the  soil,  and  is  associated 
i  reactions  as  complicated  as  they  are  obscure.     There  is  much  dif. 
i  ^iSroposition  of  springs  in  point  of  yield,  temperature  and  richness  of 
ilion,  and  ihey  have  a  relationship  with  barometrical  oscillations  and  earth- 

IThe  Lisbon  earthquake  affected  all  the  thermal  springs  of  Europe.     How- 
: 


THE  SIXTH  SENSE. 


Hugb^  Bennett,  Professor  in  Edinburgh  University,  lately  read  a  paper 
IK  the  British  Association  of  Science,  wherein  he  announced  that  the  tendencfJ 
[odern  physiology  was  to  ascribe  to  man  a  sixth  sense.     If  there  be  placed 
■ft  man  two  small  tubes,  the  one  of  lead,  the  other  of  wood,  both  gilded 
^  as  10  look  exacdy  alike,  and  both  of  the  same  temperature,  not  one  of  the 
senses  could  tell  the  man  which  is  lead  and  which  is  wood.     He  could  tel 
only  by  lifting  lliem,  and  this  sense  of  weight  was  likely  to  be  recognitftd  aj^ 
MXth  sense. — Scientific  American. 
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BOOK  NOTICES 


The  Skin  in  Health  and  Disease:  By  L.  D.  Bulkley,  M.  D.,  Philadelphia: 

Presley  Blakiston,   1880:  p.  148,  12  mo.,  50  cents. 

lliis  is  number  ten  of  the  American  Health  Primers,  which  have  proved  » 
timely  and  so  successful.  The  author,  who  is  attending  physician  at  the  New 
York  hospital,  writes  with  experience  and  consequently  with  a  ready  pen; 
dividing  his  subject  into  but  four  chapters,  which,  however,  cover  the  whole 
ground  as  fully  and  completely  as  could  be  asked  in  a  merely  popular  treatise. 
In  the  first  chapter  he  undertakes  to  combat  certain  popular  prejudices  in  regard 
to  diseases  of  the  skin  by  briefly  describing  the  anatomy  and  physiology  of  the 
skin.  The  second  is  devoted  to  directions  in  regard  to  the  care  of  the  skin  in 
health  and  for  the  prevention  of  disease,  and  this  is  the  most  important  of  the 
whole.  The  third  takes  up  the  diseases  to  which  the  skin  is  liable,  their  recogni- 
tion and  home  treatment.  The  last  furnishes  directions  for  diet,  hygiene  and 
mode  of  life,  which  will  aid  the  physicians  in  their  cure.  The  author's  remarb 
upon  soaps  will  certainly  surprise  most  readers  and  should  serve  to  put  then 
upon  their  guard  against  the  numerous  **  medicated,"  **  soothing  "  and  •*  curative 
nostrums,  which  are  usually  manufactured  of  the  cheapest  and  most  objectiona* 
ble  ingredients  and  are  far  more  likely  to  communicate  disease  than  to  remove 
it.     It  is  abundandy  illustrated  and  handsomely  printed. 


Felter's  Elements  of  Arithmetic:  By  S.  A.  Felter,  A.  M.,  and  S.  A.  Far- 
rand,  Ph.  D.,  New  York.  Charles  Scribner's  Sons,  1880,  p.  154,  12  mo. 
Cloth,  30  cents. 

Felter's  Arithmetics  have  been  used  for  years  in  the  New  York  schools  and 
have  received  the  highest  commendations  from  the  principals  of  many  of  them. 
Their  advantages  seem  to  be  the  ignoring  of  theoretical  discussions,  technical 
definitions  and  rules,  and  the  furnishing  of  a  larger  variety  of  practical  examples 
and  a  closer  and  improved  grading,  while  the  illustrations  are  marvelously  fine 
for  a  school  book.  The  charm  of  the  illustrations  and  the  easy  and  simple  steps 
of  the  ascent,  from  the  notation  one  book,  two  boys,  three  ducks,  four  hens  and 
five  birds,  all  depicted  in  the  most  artistic  manner,  to  the  handling  of  fractions 
also  illustrated  in  an  equally  attractive  way,  must  necessarily  beguile  the  most 
wary  boy  into  an  interested  examination  and  study  of  the  subject  before  he 
knows  it.  The  series  comprises  the  above  and  The  New  Intermediate,  The 
Advanced  and  the  Complete  Arithmetics,  all  by  the  same  authors  and  all  spoken 
of,  by  those  who  have  used  them,  in  the  highest  terms. 
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ECORD  or  THE   Progriss  OF   ASTRONOMY  FOR  1879 :  By  J.  L.  E.  Dreyer,  M, 

A.,  Dublin,  Ireland. 

This  is  a  sketch  of  the  principal  astronomical  events  of  the  year  1879,  ^^^ 
account  of  the  more  important  and  interesting  investig:Uions  that  were 
ide  in  that  year.  It  is  intended  as  a  continuation  of  the  work  of  Professor 
olden,  of  the  U.  S.  Naval  Observatory,  who  has  for  several  years 
epared  such  a  paper  for  the  Annual  Record  of  Science  and  Industry 
Dw  discontinued).  In  this  account  of  the  world's  progress  in  astronomical 
?rk  it  IS  gratifying  to  notice  that  the  labors  and  investigations  of  the 
istrvcrs  of  the  United  States  occupy  a  prominent  position,  and  that  the  names 
'  such  western  observers  as  Pruchett»  of  Missouri,  Stone,  of  Cincinnati, 
irnham,  of  Chicago,  and  Watson,  of  Ann  Arbor,  are  mentioned  in  connection 
ilfa  seniccs  of  a  most  valuable  character  to  astronomical  science. 


>j^TA  or  Ethics:  By  Herbert  Spencer :  J.  Fitzgerald  &  Co.,  rSSo,  Paper, 
15  cents, 
bis  is  number  9,  volume  I,  of  the  Humboldt  Library,  those  preceding  it 
Light  Science  for  Leisure  Hours,  by  Prof,  R.  A.  Proctor ;  Forms  of 
'«Urr,  by  Prof.  J  no.  Tyndall ;  Physics  and  Politics,  by  Walter  Bagehot;  Man*s 
bcc  tn  Nature,  by  Prof.  T.  H.  Huxley  j  Education:  Intellectual,  Moral  and 
bfricdl,  by  Herbert  Spencer;  Town  Geology,  by  Rev.  Chas,  Kingsley ;  Conser- 
Ukm  of  Energy,  by   Prof.    Balfour  Stewart;  The  Study  of  Languages,  by  C, 

to   •         ' 

^■Thus  it  will  be  seen  that  for  $1.35  one  can  procure  nine  first  class,  standard 
orks  by  the  best  writers  of  the  present  day,  printed  in  fair  type  on  good  paper, 
hilc,  by  subscribing  by  the  year,  twenty-four  such  works  can  be  had  for  $3.00 
mum. 


I^nii 


IrtTERLY  Report  or  the  Kansas  State  Board  of  Agricultore,  June  jo, 
|88o:  J.  K.  Hudson,  Secretary:  pp.  119  Octavo, 
rhis  valuable  work  contains,  as  usual,  statistics  relative  to  population, 
ge  of  important  crops,  railroads,  public  lands,  condition  of  crops,  farm 
als.  meteorology  data,  e*c.,  together  with  the  Summer  and  Fall  treatment  of 
rcbards  anrf  vineyards,  the  Growing  of  sorghum  cane,  and  the  Habits  and  trans- 
urinations  of  the  web  worm,  the  last  by  Prof.  E,  A.  Popenoe,  of  the  State 
griciilttiral  College.  This  Report  is  an  excellent  number,  creditable  alike  to  the 
^  and  to  Major  Hudson,  the  new  Secretary  of  the  Board  of  Agriculture. 

KrtARS  or  Intormatton  of  the  Bureau  of  Education,  No.  2,  18S0:  Hon. 
ohn  Eaton,  Commissioner:  Govt.  Printing  Office,  1880. 
This  80*called  circular  comprises  1 1 1  pages  and  is  a  Report   of  the  proceed- 
tgs  of  the  Department  of  Superintendence  of  the  National  Education  Associa^ 
the  meeiing  at  Washington,  Feb,  18-20,  1880. 
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This  raeeting  was  attended  by  about  sixty-five  of  the  Superintendents  of 
State  Boards  of  Education,  Public  Schools,  Boards  and  Principals  of  Seminaries, 
etc.,  from  all  portions  of  the  United  States. 

Papers  upon  appropriate  subjects  were  read  by  Prof.  S.  A.  Butterfield, 
President  Oilman,  of  Johns  Hopkins  Union ;  Hon.  C.  D.  Randall,  W.  T.  Har- 
ris, LL.  D.,  and  several  others,  besides  discussions  of  kindred  topics,  in 
which  most  of  the  members  joined. 

These  circulars  contain  valuable  matter  for  teachers  at  all  times,  and  this 
particular  number  is  especially  rich  in  useful  and  entertaining  articles  and 
suggestions. 


SCIENTIFIC  MISCELLANY. 


MANUFACTURE  OF  LINEN. 

Although  the  natural  appearance  of  wool  might  first  have  suggested  its  use 
as  a  textile  and  woven  material,  there  is  no  historic  evidence  that  woolen  doth 
antedated  that  of  linen.  The  manufacture  of  linen  dates  from  the  earliest  written 
records.  It  was  well  known  in  the  time  of  Herodotus,  and  the  Egyptian 
mummies  are  swathed  in  linen  cloth.  With  the  Egyptians,  linen  appears  to  have 
borne  a  sacred  character,  as  their  priests  were  forbidden  to  enter  the  temples 
clothed  in  other  than  linen  garments  and  their  dead  were  always  shrouded  in  it 
In  later  times  linen  cloth  appears  to  have  been  a  manufacture  very  generally 
practiced  among  civilized  peoples. 

Probably  because  of  the  superior  facility  with  which  cotton  fiber  can  be  pre- 
pared for  spinning  and  weaving, the  manufacture  of  linen  in  this  country  does  not 
seem  to  have  attained  the  proportions  to  which  its  actual  value  entitles  it.  The 
extensive  application  of  machinery  to  the  manufacture  of  linen  is  of  a  compara- 
tively recent  date,  and  even  now  much  of  the  Irish  linen  is  of  hand  make,  from 
the  pulling  of  the  flax  to  the  finish  of  the  cloth.  Massachusetts  appears  to  have 
led  in  the  linen  manufacture  in  this  country.  Previons  to  1640  the  people  of  this 
colony  imported  from  England  most  of  their  clothing  and  all  of  the  finer  sort; 
but  in  that  year  the  Assembly  decreed  that : 

**The  Court  taking  into  serious  Consideration  the  absolute  Necessity  for  the 
Raising  of  the  Manufacture  of  Linnen  cloths,  doth  declare  that  it  is  the  Intent  of 
this  Court  that  there  shall  be  an  Order  settled  about  it,  and  therefore  doth  require 
the  Magistrates  and  Deputies  of  the  several  Towns  to  acquaint  the  townsmen 
therewith,  and  to  make  Enquiry  what  seed  is  in  every  town,  what  Men  and 
W^immen  are  skillful  in  the  braking,  spinning  and  weaving,  what  means  for  the 
providlfr^  of  Wheels ;  and  to  consider  with  those  skillful  in  that  manufacture,  and 
^at  cou   ^^^y  ^^  taken  for  teaching  the  boys  and  girls  in  all  towns  the  spinning 
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mW the  yarn,  and  to  return  to  the  next  Court  their  several  and  joint  advice  about 
this  thing.  The  like  consideration  to  be  had  for  the  spinning  and  weaving  of 
Cotton  Wool,'' 

The  description  of  cloth  to  which  this  order  appHes  appears  to  have  been  a 
mixtiife  of  cotton  and  linen,  or  linen  and  wool,  known  as  **  linsey-woolsey.'*     A 
subsequent  order  offered  ''a  bounty  of  three-pence  on  every  shiliing's  worth  of 
ItDen,  woolen  and  cotton  cloth,  according  to  its  valation,  for  incourageraent  of 
the  manufacture."     New  England  is  also  entitled  to  the  honor  of  the  first  linen 
Ikctory.  which  was  established  in  the  year   1757   in  **Long  Acre/'^Tremont 
street,  Boston,     In  i66a  the  Assembly  of  Virgiuia  enacted  laws  for  the  promo- 
tion  of  the  industry  of  cloth  making.     Two  pounds  of  tobacco  were  offered  as  a 
fcounty  for  ever)'  pound  of  flax,  or  hemp,  prepared  for  the  spindle,  three  pounds 
for  every  yard  of  linen  cloth  a  yard  wnde,  and  five  pounds  for  every  yard  of 
woolen  cloth.     Every  titheable  person  was  required,   under  a  penalty  of  fifty 
|>ounds  of  tobacco,  to  produce  yearly  two  pounds  of  dressed  flax  or  hemp.     Flax 
•eed   was  imported  from  England  and  distributed  to  each  county.     Denton,  in 
1670,  says  of  the   women  of  New  Netherlands:     **  Every  one  make  their  own 
Bnen  and  a  great  part  of  their  woolen  cloth  for  their  ordinary  wearing.''     In  New 
Jersey,  in  1867,  Quakers  from  Yorkshire  and  London  made  linen  cloth,  and  in 
Pennsylvania,  in  1693,  and  in  Delaware,  at  about  the  same  lime,  one  of  the 
principal  employments  of  women  was  the  spinning  and  weaving  of  linen,  and  in 
New  Hampshire,  in  1719,  Scoich-Irish  carried  on  the  business  quite  extensively. 
The  manufacture  is  growing  in  this  country,  but  not  with  such  rapidity  as 
nany  other  industries.  The  census  of  1870  reports  90  establishments  for  the  man- 
(actures  of  flax,  but  how  many  are  devoted  to  the  making  of  linen  cloth  does  not 
appear.     Of  these  90  no  less  than  46  are  in  New  York.     (The  census  of  i860 
showed  only  ten  in  New  York  and  Massachusetts.)     Ohio,  in  1870,  had  27  es- 
tablishments, and  the  remainder  were  scattered  in  five  or  six  other  States,     The 
entire  number  of  hands  employed  in  1870  was  765,  the  capital  invested  $524,701, 
and  the  annual  value  of  products  $815,010.     Some  interesting  facts  will  be  added 
to  the  aJjove  by  the  results  of  the  pending  census,  and  it  is  quite  certain  they  will  1 
be  much  more  reliable  as  data  than  some  which  have  heretofore  been  published 
under  sanction  of  the  government. — Boston  Journal  of  Commerce, 


ADVICE  FOR  SUMMER  WORK. 

BY  PROFESSOR  BURT  C.   WILDER,   M.   D, 

Notwithstanding  the  number  of  **Summer  Schools  of  Science"  to  be  in 
operation  this  season,  many  teachers  are  likely  to  pass  the  vacation  at  a  distance 
\  fttwn  the  facilities  afforded  by  organized  laboratories.     How  shall  they  employ 
lime  ? 
DoubtJess  they  all  need  rest,  and  in  tnost  cases  at  least  a  fortni^hl  %hoM\d 
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elapse  before  any  intellectual  labor  is  undertaken.  An  equal  period  of  repose 
may  well  occur  just  before  the  renewal  of  teaching  in  the  Fall.  But  the  teacher 
who  hopes  to  make  his  instruction  each  year  more  thorough  and  successful  than 
the  last,  will  be  pretty  sure  to  spend  the  remaining  month  or  two  in  the  search 
of  help  from  books,  and,  while  regretting  the  vagueness  of  the  information  thus 
obtained,  may  seldom  think  of  making  it  more  real  by  personal  observation. 

Now  it  is  true  that  in  some  branches  of  scitnce  this  may  require  appliances 
not  readily  obtained.  This  is  the  case  with  Chemistry  and  Physics,  and  some 
parts  of  Natural  History.  But  Botany  and  Entomology  may  be  pursued  under 
almost  any  circumstances,  and  I  venture  to  suggest  that  at  least  one  kind  of 
anatomical  work  may  be  carried  on  with  but  a  slight  amount  of  apparatus. 

Obviously,  the  summer  is  not  the  most  favorable  time  for  study  of  the 
viscera,  while  anatomical  details  respecting  the  muscles,  vessels  and  nerves  arc 
not  especially  required  for  ordinary  instruction.  But  the  brain  is  not  only  the 
organ  least  satisfactorily  treated  in  the  text  books,  but  at  the  same  time  the  one 
concerning  which  the  most  should  be  known,  from  the  double  standpoint  of 
physiology  and  psychology. 

But  how  can  the  teacher  procure  brains,  and  how  shall  be  preserve  them 
when  obtained  ? 

The  question  is  a  perfectly  natural  one  in  view  of  the  prevailing  impression  that 
the  cerebral  structure  is  to  be  learned  from  the  human  brain  alone.  So  far  from 
correct  is  this  idea,  that  from  a  single  animal  brain,  perfectly  fresh  or  well  pre- 
served, more  may  be  gained  than  the  average  medical  student  learns  from  tiie 
human  brains  usually  examined  in  the  dissecting-room. 

This  is  due  to  the  fact  that,  excepting  the  absence  of  the  occipital  lobes  of 
the  hemispheres,  the  brains  of  the  cat,  the  dog,  the  rabbit  and  the  sheep  present 
nearly  all  of  the  structural  features  of  the  human  brain,  while  their  smaller  siic 
and  greater  accessibility  better  adapt  them  for  manipulation  and  for  the  prescr 
vation  of  the  numerous  specimens  which  are  needed  to  display  all  parts  of  the 
organ. 

Of  the  animals  above  named  the  cat  seems  to  be  the  most  favorable  subject 
It  is  always  and  everywhere  obtainable ;  the  brain  is  larger  than  that  of  the 
rabbit,  and  more  easily  extracted  than  those  of  the  sheep  and  most  dogs. 

Some  features  of  the  brain,  as  the  coloration  of  different  parts,  and  especially 
the  relation  of  the  gray  and  white  substances,  are  better  seen  upon  fresh  speci- 
mens ;  but  the  beginner  will  do  well  to  examine  hardened  brains  first,  so  as  to 
become  familiar  with  the  form  and  relative  position  of  the  parts,  and  with  their 
names. 

Among  the  instruments  needed  for  the  removal  and  dissection  of  the  brain 
the  most  essential  are  a  very  sharp  knife,  and  a  pair  of  **  wire-nippers"  with  the 
blades  set  at  a  slight  angle  with  the  handles. 

As  an  aid  to  the  study  of  the  brain  any  work  upon  Human  Anatomy  will 
be  found  useful.     The  best  are  those  of  **  Quain  "  and  **  Gray.'*     Descriptions, 
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itbout  figtires,  of  the  brains  of  the  sheep,  and  of  the  dog  and  rabbit,  are  given 
the  little  works  of  Morrell  and  Foster  and  Langley.      With  some  modification 
ese  apply  to  the  brain  of  the  cat. 

Finally,  it  is  hardly  necessary  to  urge  that  outline  drawings  be  made  of  the 
ain  as  a  whole,  and  of  its  parts  as  exposed  by  dissection.  If  this  is  done,  by 
^£Dd  of  the  summer  the  teacher  will  have  become  better  able  to  appreciate  the 
^Hiarities  of  the  human  brain  when  one  comes  in  his  way,  and  will  have  laid 
substantial  foundation  for  the  physiological  and  psychological  instruction  which 
%y  be  called  upon  to  imparl*  Science. 


ypay 


THE  PROPAGATION  OF  OYSTERS. 


||«  Hopkins  University.     The  manner  in  which  this 
Hpever  before,  he  said,  been  thoroughly  understood* 


At  the  recent  meeting  in  this  city  of  the  American  Fish  Cultural  Association, 
paper  was  read  on  the  propagation  of  the  oyster,  by  Dr,  W.  J.  Brook,  of  the 

propagation  takes  place 
Through  studies  made 
f^im  last  summer,  however,  great  light  was  thrown  on  the  sybject.  He  found 
ftt  the  American  oysters  do  not  breed  their  young  in  the  shell,  a§  had  been  sup- 
>sed,  and  consequently  the  eggs  can  be  impregnated  artificially.  An  average 
fSler  contains  from  six  to  nine  million  eggs,  and  one  of  large  size  may  contain 

» millions.     The  plan  pursued  by  him  in  fertilizing  these  eggs  was  lo  chop  the 
and  female  oysters  up  together ;  thus  the  fluids  are  mixed  and  the  impreg- 
iDon  is  made  complete.     The  process  of  development  immediately  begins,  and 

»on  so  rapidly  that  a  change  may  be  noted  every  fifteen  seconds.  In  a  very 
kours  the  embryo  is  sufficiently  formed  to  swim  in  the  water.  The  shells  at 
are  very  small,  and  are  not  adjacent  lo  each  other.  They  grow  very  rapidly, 
jmng  down  over  the  sides,  and  finally  unite  and  form  the  hinge*  In  the  short 
He  of  twenty-four  hours  the  young  oyster  is  able  to  take  food,  and  from  three 
1^  to  a  week  it  attains  perfect  form.  During  its  early  life  it  is  a  swimming  ani- 
lal.  Tne  oyster  is  able  to  reproduce  its  species  at  the  end  of  a  year's  growth, 
Dd  it  is  marketable  at  the  age  of  three  ycaxs,—Scienii/k  American. 

^BRotwithstanding  the  rapid  development  of  the  trade  in  dead  meat  and  cattl 
Breen  this  country  and  America  it  is  probable  that  the  traffic  is  only  in  its  in- 
^pr.  To  carry  on  the  breeding  and  rearing  of  stock  in  the  plains  of  the  far 
rSl,  in  a  systematic  manner,  the  Anglo-American  Company  was  established 
boot  a  year  ago,  and  it  has  been  working  with  much  energy  in  thus  utilizing  the 
ncntrces  of  that  great  expanse  of  magnificent  grazing  country.  Already  the  cora- 
any's  manager,  Mr,  Groom,  has  secured  about  9000  head  of  fine  cattle  in  Texas 
k an  average  of  27s.  or  say  30s.  each  ;  and  these  are  being  steadily  driven  in  three 
herds,  containing  something  over  3000  heads  apiece,  towards  a  point  on  the 


THE  ANGLO-AMERICAN  CATTLE  COMPANY. 


I 
I 
I 


I 
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great  railway  system  stretching  from  the  Atlantic  to  the  Pacific,  where  they  will 
be  worth  at  a  moderate  computation  twenty  dollars  or  ^4  per  head.  AccordiD(r 
to  last  reports  all  three  herds  had  safely  passed  through  the  more  enclosed  and 
most  difficult  part  of  their  long  journey,  and  for  the  rest  of  the  way  there  was 
abundance  of  pasture  and  water.  The  land  upon  which  the  conipan3r's  cattle  are 
and  will  be  fed  belongs  to  the  United  States  Government,  who  allow  and  encour- 
age  it  to  be  occupied  in  the  manner  proposed  by  the  company,  rent  free.  The 
rich  'prairie  on  either  side  of  Goose  Creek  in  Wyoming,  which  is  at  a  convenient 
distance  from  the  Union  Pacific  Railroad,  has  been  selected  as  being  the  most 
suitable  for  the  purpose.  It  is  in  the  heart  of  the  country  upon  which  the  buffalo 
has  thriven  from  time  immemorial,  and  produces  sufficient  feed  to  keep  cattle  fat 
all  the  year  round.  In  these  districts  cattle  breeding  has  up  to  the  present  time 
been  conducted  by  individuals  of  very  limited  means,  who  have  nevertheless  often 
secured  ample  fortunes.  The  capital  of  the  company,  which  is  incorporated  under 
the  Limited  Liability  Act,  is  fixed  at  ;^7o,ooo  in  shares  of  JQ20  each,  and  the  un- 
alloted  balance  is  now  for  a  limited  time  offered  at  par. — Iron,       ^ 


RUSSIA  IN  GREECE. 

The  Russian  government  recognizing  the  opportunities  presented  by  the  ex- 
cavations and  explorations,  now  taking  place  in  Greece,  has  resolved  to  send 
some  specialists  to  the  very  spot  of  these  discoveries.  It  is  also  proposed  to  or- 
ganize, in  a  short  time,  in  Greece,  a  Russian  Archaeological  Institute,  in  imitatioii 
of  those  of  Germany  and  France.  For  this  purpose.  Prof.  Skolow  has  been  sent 
to  Athens  for  four  months,  and  Mr.  Ernstaedt,  licentiate  of  the  University  of  St 
Petersburg,  and  Mr.  Latyschew,  master  of  the  gymnasium  at  Vilna,  have  been 
sent  for  two  years. 


BUILDING  WITH  TEMPERED  GLASS. 

We  have  lately  entertained  our  readers  about  ties  of  tempered  glass  for  rail 
roads,  obtained  by  Siemen's  method.  A  new  application  of  this  method  has 
been  pointed  out  to  us  which  would  have  appeared  incredible  at  the  time,  when 
glass  was  only  known  in  its  primitive  condition,  as  a  crystalline  product,  with 
sharp,  broken  edges,  yet  fragile  and  unresisting  to  shocks  and  pressure.  Tem- 
pered glass  can  be  obtained  in  great  pieces,  gifted  with  a  power  of  resistance, 
which  its  specific  lightness,  compared  with  heavy  metals,  would  not  have  given 
the  least  presumption.  It  can  now  be  employed,  notably  in  carpentry,  for  posts, 
joists,  ties  and  buttresses.  It  combines  the  advantages  of  strength  and  of  incor- 
ruptibility  in  contact  with  all  atmospheric  agents,  as  well  as  with  chemical  factors, 
and  consequently,  is  of  perpetual  duration,  and  join  to  these  advantages  the 
smallness  of  the  price  of  acquisition.  This  material  is  now  as  cheap  as  iron  of 
the  same  weight,  and  as  a  large  sale  is  counted  on,  it  will  not  be  long  until  die 


fduction  of  price  will  be  below  the  cost  of  wood*  No  doubt  maay  industries 
ill  profit  from  this  new  progress  in  the  fabrication  of  glass,  and  it  will  be 
really  appreciated  in  the  household.  One  will  see  the  time  when  the  metals 
bd  wood  vnW  be  replaced  by  glass,  in  a  great  niinnber  of  implements,  utensils, 
bd  objects  of  diverse  nature,  such  as  stop-cocks,  gutter  spouts,  buckets,  and 
ren  barrels. — L'  Tuhnoh^sU.  J.  F. 


AGUE  A  POISON. 


T.    L,    LEWIS,   BOLIVAR,   MO. 


I  A  French  chemist,  M,  P.  Bolestra,  in  a  communication  to  the  French  Acad- 
>y,  some  time  ago,  offered  the  following  theory  in  regard  to  ague.  In  water 
^ergoing  putrefaction  he  found  a  granular  microphyte,  resembling  the  Cactus 
^prmnanus*  It  grows  on  the  surface  of  the  water,  and  in  its  young  state  looks 
t  oil,  and  is  ornamented  with  rainbow  tints.  In  water  of  low  temperature,  or 
it  containing  but  little  vegetable  matter,  it  grows  but  slowly,  but  under  the 
ve  direct  solar  rays,  mixed  with  decomposing  vegetation,  it  develops  rapidly 
jkd  coniinuaUy  disengages  small  gas  bubbles.  It  is  always  accompanied  with 
cumbers  of  small  spores,  yuVu  of  a  millimetre  in  diameter,  and  sporangia  or 
Ics  containing  spores  from  ^^-^  to  ^^  of  a  millimetre  in  diameter,  and  of  a 
peculiar  form.  These  spores  are  of  a  greenish  yellow,  quite  transparent, 
e  often  detected  in  marshy  atmosphere.  He  claims  to  have  contracted 
three  times  from  these  spores,  which  he  claims  to  constitute  agi4e  poison, 
says  that  *'a  few  drops  of  arsenious  acid,  sulphate  of  soda,  or,  still  better, 
itral  sulphate  of  quinine,  stops  its  vegetation  at  the  surface  of  the  water,  the 
es  become  thin  and  transparent,  and  the  sporangia  alter  so  that  they  would 
be  recognized.     These  changes  may  be  seen  under  the  microscope." 


HYGIENE. 


WHAT  TO  DO  IN  EMERGENCIES. 


from  two   of  the  valuable  papers  on  '*  Domestic  Nursing,"  by  Miss  E.  R. 
of  the  Massachusetts  General  Hospital  in  this  city,  we  cuU  and  condense 
following  extracts  for  the  benefit  of  our  non-professional  readers: — 

very  severe  cases  of  burns  or  scalds  the  nervous  system  is  so  prostrated  by 
ck  that  there  is  often  less  suffering  felt  than  when    the   injury   is  slighter, 
ulse  win  be  small  and  quick,  and  a  stimulant  should  be  administered  with- 
raiting  for  the  doctor.     A  teaspoonful  of  raw   brandy,  or  a  tablespoonfu  I 
i  lo  equal  quantity  of  water,  may  be  given. 
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The  whole  theory  of  dressing  is  to  exclude  the  air.  The  more  effectually 
this  is  done  the  greater  will  be  the  relief  afforded.  When  only  a  small  surface  is 
injured,  an  artificial  skin  may  by  formed  with  flexible  collodion  ;  or  if  that  is  not 
at  hand  common  mucilage  or  gum  arabic  dissolved  in  warm  water  will  answer. 
As  one  layer  dries  another  should  be  painted  over  it 

An  excellent  remedy  for  bums  and  scalds  is  a  mixture  of  lime-water  and  sweet. 
or  linseed  oil  in  equal  parts.  Another  excellent  one  is  bicarbonate  of  soda.  The 
common  kind  used  for  cooking  purposes  may  be  employed.  A  thick  layer  should 
be  spread  over  the  part  and  cover  with  a  light  wet  bandage,  keeping  it  moist  and 
renewing  it  when  necessary. 

When  the  clothing  takes  fire  it  is  well  if  the  victim  have  presence  of  mind  to 
stand  perfectly  still.  Motion  fans  the  flames  and  causes  it  to  bum  more  quickly. 
He  may  throw  himself  on  the  floor  and  roll  over  and  over,  but  never  move  from 
place  to  place  seeking  help.  A  woolen  shawl,  piece  of  carpet,  or  rug  may  be 
-wrapped  tightly  around  the  person,  not  covering  the  face,  and  if  there  is  time  to 
wet  it  so  much  the  better,  but  there  is  not  an  instant  to  lose,  particularly  if  the 
-clothes  is  of  cotton.  The  great  object  is  to  prevent  the  flames  from  getting  down 
the  throat  and  the  chest  from  being  burned. 

In  a  severe  cut  on  the  finger,  when  the  flow  of  blood  renders  dressing  it  a 
matter  of  difficulty,  it  may  be  checked  by  tying  a  string  tightly  around  the  base 
of  the  finger.  It  must  then  be  washed  in  cold  water,  and  the  cut  can  be  dressed 
at  leisure  with  diachylon  or  court  plaster,  and  the  string  removed. 

Bleeding  from  the  nose  may  be  stopped  by  lying  fiat  on  the  back,  with  the 
head  raised  and  the  hands  held  above  it.  The  nose  must  be  covered  with  a  dodi 
filled  with  pounded  ice,  or  wrung  out  of  ice  water.  The  head  should  never  be 
held  over  a  basin,  as  the  position  encourages  bleeding.  The  blood  may  be  it- 
ceived  in  a  wet  sponge. 

When  any  one  coughs  or  spits  up  blood  the  first  thought  is  that  it  must  be 
from  the  lungs.  A  slight  knowledge  of  the  characteristics  of  the  bood  from  dif* 
ferent  parts  that  may  come  through  the  mouth  will  sometimes  save  much  needless 
anxiety.  Blood  from  the  lungs  is  always  brighter  red  in  color,  because  it  has  just 
been  purified  by  contact  with  the  air.  It  is  frothy,  mixed  with  mucus,  in  small 
quantity,  and  is  usually  coughed  up.  Blood  from  the  stomach  is  dark  red,  almost 
black,  it  is  mixed  with  particles  of  food,  comes  in  large  quantities,  and  is  vomited. 
Blood  from  the  mouth  and  gums  is  of  a  red  color,  and  usually  mixed  with  saliva. 
Unless  it  has  first  been  swallowed,  it  is  not  vomited  or  coughed  up. 

In  haemorrhage  from  the  lungs  the  head  and  shoulders  must  be  raised. 
Some  physicians  recommend  a  tablespoonful  of  table  salt  to  be  given  in  a  tutn- 
bier  of  water.  It  is  always  safe  to  give  cracked  ice.  Bleeding  from  the  stomach 
may  be  checked  by  the  application  of  a  mustard  plaster  over  the  stomach.  Cradl- 
ed ice  should  be  given  and  the  doctor  sent  for. 

In  bleeding  from  wounds  or  recent  amputation  there  are  three  things  tiut 
may  be  done : — 

First,  press  the  finger  or  hand  over  the  bleeding  point : 


Second,  press  on  the  main  artery  supplying  the  wound;  or,  if  this  cannot  be 
found,  apply  a  bandage  as  tightly  as  possible  above  the  wound.  An  excellent 
tounnquet  may  be  improvised  by  knotting  a  handkerchief  closely  around  the 
limb,  thrusting  a  short  stick  through  it,  and  twisting  it  tight.  The  blood  from 
an  artery  b  bright  red  and  comes  in  spurts  with  each  beat  of  the  heart,  while  that 
from  the  veins  is  a  dark  purplish  color  and  flows  in  a  steady  stream.  When  the 
bleeding  is  from  an  artery  die  pressure  should  be  apphed  between  the  wound 
and  the  heart,  when  from  a  vein  the  limb  must  be  compressed  beyond  the 
wound. 

Third,  raise  the  part  above  the  rest  of  the  body,  that  the  blood  may  drain  out 
of  it,  and  support  it  on  pillows.  It  should  be  bathed  in  ice  water  and  have  ice 
wrapped  in  cotton  cloths  laid  on  it.  If  faintness  ensues  the  sufferer  should  not 
be  immediately  roused,  as  this  is  nature's  remedy  and  acts  by  lessening  the  force 
and  activity  of  the  circulation,  A  physician  should  be  called  in  as  soon  as 
possible* 

When  poison  has  been  swallowed  the  first  thing  to  be  dine  is  to  get  it  out  of  the 
stomach  as  soon  as  possible,  before  it  has  been  absorbed  into  the  system.  As  a 
slomach-pump  does  not  form  part  of  the  furniture  of  an  ordinary  house,  this 
must  be  effected  by  means  of  an  emetic.  Should  none  other  be  accessible,  stir  a 
tablespoon ful  of  mustard  into  a  tumbler  of  warm    water,  and  give  one- fourth  of 

at  a  lirne,  following  each  dose  with  a  cup  of  warm  water;  table  salt  will  do  as 
using  as  much  as  the  water  will   dissolve.     When  vomiting   is   over,  the 

liies  of  two  eggs  stirred  in  a  tumbler  of  water  may  be  given,  and  as  much 
warm  milk  as  can  be  taken, — Boston  Journal  of  Chemistry, 


NECROLOGY. 


GENERAL  ALBERT  J.  MYER,  U.  S,  A, 

General  Albert  J,  Myer,  Chief  Signal  Officer  U.  S.  A.,  died  of  heart  disease 
^Buffalo,  N.  Y.,  on  the  241(1  ult.  leaving  a  wife  and  six  children. 

He  was  best  known  as  a  meierologist  and  the  organizer  of  the  United  States 
^aod  International  Storm   Signal   Service ;  but  this  was  by  no   means  his  only 
{lublic  work.     He  entered  the  army  as  an  assistant  surgeon,  September  18,  1854, 
having  but  three  years  before  gratuated  in  medicine,  at  the  University  of  Buffalo, 
N-  V-     From  1858  to  i860  he  was  on  special  duty  in  the  signal  service.     Under 
^tbcact  of  Congress  passed  March  3d,  1863,  he  was  made  Colonel  and  Chief 
^  Signal  Officer,  after  having  served  with  distinction  under  Generals  McClellan, 
Butler  and  others,  and  was  subsequently  brevetted   as   Brigadier  General  for 
**  distinguished  services  in  organizing,  instructing  and  commanding  the  signal 
corjis  of  the  army,  and  for  its  especial  service  October  5th,  1864."     In  1864  the 
signal  corps  of  the  army  comprised  over  1,500  officers  and  men,  under  his  com- 
mand, which  force,  at  the  close  of  the  war,  was  reduced  to  aboul  i«^o  m^ic?o^\^* 
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Early  in  1870  Hon.  H.  E.  Paine,  of  Wisconsin,  introduced  a  bill  in  Con- 
gress providing  for  the  establishment  of  a  system  of  storm  signals,  based  upoo 
meteorological  observations  by  the  signal  corps  and  officers  of  the  army,  and 
General  Myer  was  placed  in  charge  of  the  work.  To  this  genial  task  he  devoted 
himself  with  great  ardor  and  success,  establishing  for  the  first  time  in  meteorology 
a  broad  system  of  simultaneous  reports  of  the  weather,  founded  upon  simultr 
neous  observations  taken  all  over  the  country  at  the  same  moment  of  actiut 
(not  local)  time,  and  embodied  upon  weather  maps  issued  thrice  daily  from  die 
Signal  office  at  Washington,  as  well  as  telegraphed  to  all  prominent  points  for. 
the  information  and  warning  of  navigators,  farmers  and  others. 

The  importance  of  this  service  was  recognized  by  his  being  assigned  to  doty 
according  to  his  commission  as  Brevet  Brigadier-General  in  June,  1871.  In 
March,  1873,  Congress  made  it  the  further  duty  of  the  signal  corps  to  establish 
signal  sections  at  light-houses,  life-saving  stations,  etc.,  and  to  connect  them 
by  telegraph  with  such  points  as  were  necessary  to  accomplish  the  objects  ie 
view,  thus  enabling  General  Myer  still  further  to  extend  his  system  of  simulta- 
neous observations  of  the  weather.  The  last  Congress  made  him  a  full  Brigadier 
General 

In  September,  1873,  ^^  ^^  International  Meteorological  Congress,  it 
Vienna,  he  was  the  representative  of  the  United  States  and  there  proposed  a 
system  of  uniform  observations,  with  a  view  to  their  daily  exchange,  to  be  taken 
and  recorded  simultaneously  at  as  many  stations  as  practicable  all  over  the  wotU. 
This  proposition  was  adopted  and  the  observations  were  commenced  at  once 
with  semi-monthly  exchanges.  In  1875  the  publication  of  a  daily  Intematioml 
Bulletin  was  commenced,  and  in  1878  that  of  a  daily  International  Weather 
Map,  with  the  most  valuable  results.  The  gradual  extension  of  this  system  of 
International  observations  to  every  portion  of  the  globe,  so  as  to  permit  the 
announcement  of  approaching  storms  and  changes  for  periods  longer  in  advance 
than  have  been  heretofore  practicable,  was  the  cherished  desire  of  Gcncni 
Myer's  heart ;  but  it  was  not  to  be  so.  He  died  at  the  early  age  of  fifty-two 
years;  fortunately  leaving  his  work  in  the  hands  of  experienced  and  zealous 
followers,  who  will  undoubtedly  carry  out  in  full  hll  intentions  and  aims. 


CARL  PETERSON. 


The  death,  at  the  age  of  sixty-seven  years,  of  the  Danish  explorer,  Carl 
Peterson  who  had  made  so  many  voyages  to  the  North  Pole,  has  been  announced 
at  Copenhagen.  From  1850  to  1851  he  took  part  in  the  English  expedition  of 
Capt.  Parry,  in  seach  of  the  survivors  of  the  Franklin  Expedition.  From  185310 
1855  he  accompanied  Dr.  Kane's  Expedition,  of  which,  he  was  one  of  the  fev 
survivors.  From  1857  to  1859  he  was  with  Sir  Leopold  McClintock,  whose  ex- 
pedition brought  back  many  relics  of  the  Franklin  Expedition.  Finally,  he  took 
part  in  the  voyage  of  Spitzberg  on  the  ImitCy  during  which,  he  was  accompanied 
by  Dr.  Nordenskjold. 


t  meeting  of  the  fall  and  winter 
f  the  Kansas  City  Academy  of 
U  be  held  at  its  rooms  on  Ttiesday 
^  September  iSth,  and  on  the  last 
y  of  each  month  thereafter,  until  the 
ler  vacation. 


nttorm  of  Simdayp  Aug,  15,  would 
«d  for  a  very  respectable  *♦  cloud. 
*•  water  spout  **  if  it  had  occurred 
zky  MouD tains.  Between  5:15  and 
,  two  inches  of  water  fell,  as  ob* 
f  Mr.  Kenmuir ;  which,  if  it  had 
on  precipitous  mountain,  stdes^ 
vc  filled  any  ordinary  valley  or 
\  brief  space  of  time,  and  to  a  depth 
t  liaTc  done  a  great  deal  of  damage. 

was  frost  in  the  interior  river 
«f  New  York  on  Aug.  isth.  At 
Delaware    county,    ice    formed. 

rftture  there  at  6  a.  m,  was  thirty- 
A  dispatch  from  Rondout  says 
fetation  was  killed  by  the  frost  on 
«  The  growing  crops  of  com  and 
1  are  somewhat  injured.  A  stage 
orted  light  soow  in  Stony  Cleave, 
tnty.  At  the  same  time  the  mer- 
and  in  this  vicinity  stood  at  So'^  at  7 
at  2  p.  tn,  and  75^^  at  10  p.  m. 


has  been   formed  in  England 

object  of  making  systematic  exca- 

I   ancient    Egypt.     Many  learned 

have  promised  it    their   sup' 

Idw^rds  proposes  to   deliver  a 

tures,  in    this   country,  for    the 

procuring  funds  for   ihe    enter- 


iR     Von    Geert,    already    disttn- 
his    scientific    explorations    in 
{lUier  countries  of  South  America, 
June    1 0th,    for    Guatemala, 
r  propotet  to  sttidy  the  botany  of 


that  country,  and  to  make  collections  of  new 
specimens,  which  he  hopes  to  find  in  the 
northeast  part  of  that  Republic,  which  is,  as 
yet,  scarcely  known  from  a  practical  stand- 
point. 


On  the  evening  of  August  12th  at  about  9 
o'clock  we  witnessed  a  very  fine  auroral  dis- 
play, which  was  also  observed  throughout 
the  northern  and  eastern  States. 


Wk  are  indebted  to  Dr.  John  Rae,  of  Lon- 
don, England,  for  a  copy  of  his  sketch  of  the 
life  and  labors  of  the  great  Arctic  navigator, 
Nordenskjold,  We  have  read  nothing  so  in- 
teresting and  complete,  and  hope  to  give  it 
to  our  readers  at  an  early  date. 


The  number  of  mc*cors  observed  here  in 
the  nights  of  August  loth  and  llth,  was 
<|uile  as  large  as  usual,  in  some  parts  of  the 
heavens  numbering  five  or  six  to  the  minute 
lor  several  hours  on  both  nights. 


ITEMS  FROM  THE  PERIODICALS. 

Prominent  among  the  articles  in  the 
London  Monthly  Journal  of  Science  ^  is  a  series 
of  letters  by  Dr.  C.  K.  Akin,  pointing  out 
the  proper  course  for  the  Royal  Society  and 
other  scientific  associations  to  pursue,  to 
render  iheirwrrk  more  effective  and  valuable  ; 
on  the  changes  needed  in  the  system  of 
teaching  al  the  British  Universities  to  cause 
them  to  become  more  successful  in  fostering 
and  advancing  the  growth  of  science  in  Eng- 
land; and  on  the  kind  of  scientific  literature, 
periodic  and  non periodic,  that  is  required  to 
place  before  the  students  of  science  the  re- 
sults of  experiments  by  their  leaders  and 
teachers.  It  also  contains  an  article  on  The 
Constitution  of  the  Earth,  by  Robert  Ward, 
a  Defense  of  Vivisection  and  a  continuation 
of  Prof,  Tynd all's  Lecture  on  Water  and  Air, 
etc. 
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KANSAS  CITY  REVIEW  OF  SCIENCE, 


Thk  Mining  Record  gives  an  interesting 
statement  of  an  excursion  made  to  Santa  Fe 
by  Mr.  Vandermecr.  In  the  course  of  his 
trip,  he  visited  the  Indian  village  of  Tosoque, 
the  inhabitants  of  which  claim  to  have  de- 
scended directly  from  the  Aztecs.  They  are 
more  industrious  and  intelligent  than  the 
Red  Skins.  They  inhabit  houses  of  two 
stories,  and  have  no  communication  with 
the  ground  floor  except  by  ladders.  In  case 
of  alarm  or  surprise  the  ladder  is  drawn  up 
into  the  second  story,  and  the  house  thereby 
converted  into  a  fortress.  Each  house  has 
three  or  four  rooms,  and  the'  village  has  al- 
together about  200  inhabitants. 


The  Columbia  Sentinel  reports  that  Mr.  R. 
B.  Gans,  a  farmer  of  B  jone  county,  has  con- 
structed several  small  telescopes,  wh^'ch  are 
excellent  instruments,  and  that  he  is  now 
working  upon  one  of  seven  inches  aperture. 
He  has  also  invented  and  constructed  a  ma- 
chine for  griuding  the  glasses  which  is  supe- 
rior to  any  now  in  use.  One  of  his  telescopes 
is  now  on  exhibition  at  the  Missouri  Univer- 
sity, and  is  pronounced  by  Prof.  Ficklin  and 
others  to  be  a  perfect  instrument.  His  next 
effort  will  be  upon  one  of  i6)4  inches  diam- 
eter and  20  feet  focal  length.  The  wonder 
in  this  case  is  that  Mr.  Gans  has  never  had 
any  training  whatever  in  this  direction,  but 
is  an  amateur  in  the  strictest  sense. 


Boston  has  at  least  two  good  periodicals 
in  their  respective  departments,  the  Journal 
of  Commerce  and  the  Journal  of  Chemistry, 
Both  are  ably  edited,  widely  read  and  per- 
fectly reliable.  We  frequently  take  occasion 
to  borrow  articles  from  them  and  always  feel 
when  we  do  so  that  we  are  giving  our  read- 
ers valuable  and  readable  matter. 


Judging  from  accounts  in  the  Engineering 
and  Mining  Journal^  the  absence  of  all  of  the 
precious  metals  in  any  one  of  the  States  or 
Territories  would  seem  to  be  the  exception 
to  a  general  rule.  Gold  mines  in  New  Eng- 
land, New  York  and  New  Jersey,  Virginia 
and  North  Carolina  are  announced,  (also  in 
Nova  Scotia,)  while  silver  mines  are  spoken 


of  in  Missouri  and  Arkansas,  as  well  as  botk 
kinds  all  through  the  western  mountain^ 
California  and  Arizona.  Truly,  the  oudook 
for  the  prosperity  of  the  United  States  nc?er 
was  so  promising. 


This.  Journal  of  the  Franklin  InstituU  Ittt 
its  usual  quota  of  interesting  scientiiit 
articles.  Among  others  we  note  one  <»  tltf 
Limitations  of  the  Steam  Engine,  by  Pn£ 
Wm.  Dennis  Marks,  of  the  University  of 
Pennsylvania,  in  which  the  author  remariEi 
that  so  far  as  evaporation  is  concerned  tlie 
perfect  boiler  has  probably  been  attained,  and 
that  the  utilization  of  the  steam  after  it 
reaches  the  engine  is  the  principal  point  t» 
be  looked  after.  Next  come  concentratiot 
of  power  in  a  small  space  and  economy  of 
steam.  Then  the  prevention  of  cpndensatios* 
by  cooling,  which  he  proposes  to  accompliik 
by  diminishing  the  condensation  surface  aad 
increasing  the  number  of  the  strokes  of  tte 
piston ;  also  the  reduction  of  the  diametos 
of  the  frictional  bearings  to  their  lowest  prafr 
tical  size  and  the  attainment  of  high  and  re^ 
ular  speed.  The  article  is  all  interesting  one 
but  it  cannot  be  condensed  and  we  onlygi« 
the  above  points,  to  stimulate  the  reader  of 
mechanical  turn  to  procure  and  read  it  is 
full. 


The  Phrenological  Journal^  for  September, 
contains  analytical  articles  up  >n  Hancock 
and  English ;  Studies  in  Comparative  Pll^^ 
nology;  Notes  on  the  Psychology  and  P^ 
tholo  of  the  brain ;  Relation  of  food  to 
morals  ;  Notes  on  science,  agriculture,  Edito- 
rial items,  etc. 

The  essay  upon  the  History  of  the  word 
Chemistry,  by  Dr.  R.  Augus  Smith,  F.  R.^ 
before  the  Manchester  Literary  and  PbilO' 
sophical  Society,  March  23d,  an  abstract  of 
which  is  given  in  the  Chemical  News ^  contain* 
a  good  deal  of  new  matter,  showing  a  vast 
deal  of  research  and  study  into  the  historyof 
the  Hebrews,  Assyrians,  Egyptians  aad 
Greeks,  and  furnishing  results  interestioft 
not  only  to  the  chemist  but  also  to  the  sttt- 
dent  of  ancient  languages. 


EDITORIAL  NOTES. 
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In  the  September  Atlantk  we  find  the  con- 
iding  chapters  of  ••The  Stillwater  Trage- 
^"  one  of  the  most  vigorous,  ingenious 
|d  detightfal  novels  Mr.  Aid  rich  has  yet 
ritten.  Richard  Grant  White  describes  a 
int  to  Oxford  and  Cambridge,  which  will 
ikve  great  interest  for  many  readers.  The 
ftfihtogton  Reminiscences  this  time  relate 
\  the  short-lived  Harrison  Admini^t ration, 

fcft^c  two  good  political  ariiclcs — 
the  «*  Progress  of  the  Presidential 
s/*  the  other  on  the  important  subject 
if  the  ''Political  Responsibility  of  the  Indl- 
WoaK"  by  R.  H,  Bowker.  Mark  Twain 
Ntntribates  a  characteristic  story  of  "  Mrs. 
iJcWiilijms  and  the  Lightning  *'  T.  S.  Per- 
il writes  instructively  of  Sir  Walter  Scott. 
\  Kate  Gannett  Wells  discusser  **  Women 
I  Organixatioas/'  Other  stories,  poems, 
ajrs,  criticisms  of  new  books*  and  a  bright 
ptnbutors'  Club  "  complete  a  thorough- 
oyablc  number  of  this  magazine. 

I  have  made  arrangements  with  J.  Fitx- 

i  A  Co.,  of  New  York  to  furnish  the 

(//  Lihmry  in  connection  with  the  Re- 

;  or  to  old  subscribers  of  the  Kkview,  at 

ttunt  of  20  per  cent,      P'or  particulars 

iirdmg  the    Humboldt   Library  see    Book 

►  on  page  307  in  this  issue  of  ihe  Re- 


r*/  Magatmt  for  September  U  a 
strong  number,  rich  in  illustration, 
qttant  with  several  novel  features, 
ally  novel  in  magazine  literature  is 
(to  article  as  that  by  K.  M,  Rowland, 
Family  of  George  III.,  illustritcd 
Itwcnty-one  portraits.  A  briefer  article, 
•The  Americm  Graces,"  is  a  bio- 
cil  sketch, with  beautiful  portraits  of  the 
'^cte  Mi&»es  Cat  on,  of  Baltimore,  who  were 
^^pectivcly.  Lady  StaflFord,  Marchioness  of 
"elletley,  and  Duchess  of  Leeds.  Mr.  Con- 
butcs  ♦'The  Seven  Sleepers'  Para- 
r  the  Loire,"  Mrs.  Rebecca  Hzid- 
^g  DaviS  concludes  her  ♦*  By-paths  in  the 
(pufjiains^'  with  a  description  of  the  North 
■irottna  Mountains.  Mr.  Bishop  ako  con- 
itides  hU**  Fish  and  Men  in  the  Maine  Is- 
k&ds.'*  IttJl  of  entertaining  marine  studies, 


effectively  illustrated  by  Mr*  Burn's  sketches^ 
Contrasting  with  all  this  beauty,  but  emi«« 
nently  picturesque  in  manner  and  illustra- 
tion, is  Mr.  Rideing*s  article,  **  Squatter-Ji*e 
in  New  York.'*  Miss  Anna  C.  Brackctt  con- 
tributes asuggcstive  article,  entitled  **  Indian 
and  Negro,*'  apropos  of  a  recent  visit  10  the 
Hampton  schooL  In  fiction  the  Number  is 
very  strong.  The  **  Editor's  Easy  Chair  '* 
gossips  in  its  best  vein  concerning  old  New-; 
port,  and  the  women  of  England  and  Amer- 
ica, and  gives  some  iDteresting  reminiscences 
of  the  late  George  Kipley. 


The  September  Popular  Scietue  Monthly 
weU  sustains  its  character  as  a  magazine  of 
valuable  reading.  It  is  the  only  periodical 
we  have  which  reports  progress  in  the  higher 
and  broader  applications  of  science  that  con" 
cern  everybody,  lis  contents  for  September 
are  as  follows  :  The  Science  of  Compara- 
tive Jurisprudence,  by  William  M.  Ivias; 
State  Educations:  A  Helper  Hindrance?  by 
the  Hon.  Aubcron  Herbert;  How  Animals 
Digest,  by  Herman  L,  Fairchild,  (illustrated) ; 
The  Solar  System  and  its  Neighbors,  by  C. 
B.  Warring,  Ph,  D.;  Legal  Prosecutions  of 
Animali,  by  William  Jones,  F.  S.  A.;  Psy- 
chogenesis  in  the  Human  Infant,  by  Prof.  W. 
Prcyer  ;  Climbing  plants,  by  Francis  Darwin, 
F.  L.  S.,  (illustrated)  \  -Esthetic  Feeling  ii 
Birds,  by  Prof,  Grant  Allen  ;  Electricity  and 
Agriculture,  by  Dr.  Paget  Higg^;  Zoological 
Education,  by  Prof.  W,  S.  Barnard  \  The 
English  Precursors  of  Newton ;  Nighl-Schools 
in  New  York  and  Parif.  by  Alice  H.  Rhine; 
Sketch  of  Joseph  Leidy,  M,  D.,  (with  por- 
trait); CorrespondeDce;  Editor's  Table;  Lit- 
erary Notices;  Popular  MiaCclUnyiand  Notes, 

We  observe  that  Captain  H.  W,  Howgate 
is  very  favorably  spoken  of  as  the  <;ucccsior 
of  General  Mycr,  late  chief  Signal  Officer  of 
the  Array.  His  long  experience  (since  1863), 
and  his  devotion  to  meteorological  studies 
remicr  him  peculiarly  fitted  for  the  place,  but 
it  is  hardly  to  be  hoped  ihat  the  claims  of 
other  and  ranking  officers  will  be  overlooked. 
Should  the  Signal  Service  proper  and  the 
Meteorological  Service  be  dissociated,  no  one 
could  fill  the  latter  named  place  better. 


L^  £xpioratioH»  This  valuable  weekly  con- 
tin  aes  to  reach  our  sanctum  regularly.  Each 
fiumber  has  indosed  a  valuable  map,  which ^ 
in  the  copy  before  us,  is  a  delineation  of  the 
new  frontiers  of  Greece*  The  two  former 
gave  sections  of  Africa  and  are  to  be  fol' 
lowed  by  additional  sections,  until  a  map  of 
the  whole  of  Africa,  comprising  the  latest 
explorations,  shall  have  been  furnished,  \Vc 
translate  the  summary  of  contents  as  follows; 
The  New  Frontiers  of  Greece— Col.  Prj^vaU 
ski's  Expedition  to  Thibet — Learned  Socie- 
ties— The  Commercial  Geographical  Society 
of  Bordeaux — The  Normand  Geographical  So- 
ciety— News  from  all  Parts  of  the  Globe — 
Europe — The  Archr^'alogical  Exploration  in 
Ancient  Lydia-^Mourmain  Exploration — 
Petroleum  in  Russia — Explorations  in  Sibe- 
ria— Lake  On^ga — The  Caocaius — The  Dis- 
covery of  a  Necropolis — Asia — The  King- 
dom of  Israel — Fucus  gummlflua — Kxplora* 
tiOQs  in  Indo*China — Mineral  Riches  of  J  a* 
pan— Africa —  Oriental  Africa— New  Bel- 
gian Expedition  to  Africa — The  Eastern 
Cape^ — France  and  Western  Africa— America 
Arctic  Expeditions — Hudson  River  Tunnel 
—  P*fiagara — Mouths  of  the  Mississippi — 
Wild  Lands  of  the  United  Slates — Oceanic 
— The  Pon-Breton  Colony — ^Earthtjuakc  in 
the  Phillipine  Islands,  et.  J,  F, 


The  September  Number  of  the  North  Amer* 
iean  /Cin'irn'  contains  the  initial  paper  by  M. 
D.  Charnay  on  **  The  Ruins  of  Central 
America/'  This  article  is  illustrated  by 
photographs,  which  aid  materially  in  the 
study  of  the  text.  An  expedition  under  the 
auspices  of  the  American  and  French  govern- 
ments, of  which  M,  Charnay  is  in  charge^ 
is  now  operating  in  Central  America,  and 
the  explorations  are  likely  to  create  an  inter- 
est more  profound,  and  to  be  attended  with 


more   valuable   archeological    results, 
than  came  from  the  researches  af  Chain|»<ii< 
lion  in  Egypt.     They  promise  a  new  chapter 
in  American  history  that  shall  establish  ike 
origin  of  the  remarkable  race  of  which  notk- 1 
ing  but  splendid  ruins  were  left  when  ColttO*  I 
bus  discovered   the  new  world.     K 
this   article  is   one  on   **The    Perp* 
Chinci^e   Institutions/'   from    the   pen  oi 
Wells  Williams.     Gen.  John   W.  Clwn] 
the  surviving  member  of  Mrs,  Surratt^s 
sel,  writes  upon  **  The  Trial  of  Mrs.  Sm 
"The  Personality  of  God**  is  discussed 
W.  T.    Hams,  LL.  D     R.    B.   Forbes 
some    valuable  jiuggcstions   in    reference 
**  Steamboat  Disasters."     The  Rev.  Ed 
Everett  Hale  follows  with  a  paper  upoa  •' 
sincerity  in  the  Pulpit.*'     The  number  d 
with  a  review  of  several  recent  works  on 
Brain  and  Nerves,  by  Dr.  Geoi^e  M. 

The   Americaft   Naturaiisi  for  Septeflfl 
presents  the  following  named  original  articl 
The  Syphonophores,   by  J.  Walter  Fewki 
Destruction  of  Obn|ltious  Insects  by  m« 
of  Fungoid  Growths, by  A.  N.  Prentiss; 
of  Birds  of  the    Willamette  Valley.  Orq 
by  O.  B.  Johnson,  and  Do  Flyiog-Fish  Hb 
by  C.  O.  Whitman*     The  Editor*s  Tabic j 
devoted    to   reasons  why    the    Gove 
should  foster  scientific  research,  and 
reasons  are  set  forth  both  forcibly  and  i 
swcrably.  The  General  Notes,  as  usual,  C 
prise  a  brief  abstract  of  progress  in  BaO 
Zoology,  Anthropology,  Geology.  Pt!co«t( 
ogy,  Gtography  and  Microscopy.    These* 
stracts  are  furnished  by  such  scicntisu  as  * 
Coues,  Prof.  O.  T.  Mason,  Prof.  Vamalli 
Dr,  R.   H,    Ward.     The  Book   Reviews  \ 
written    in    a  vigorous  and   comprcbc 
style,  yet  with   fairness  and    liberality, 
constitute  a  valuable  feature  oi  the  moj 


The  most  Economical  REFRIGERATORS, 

The  most  Improved  WATER  COOLERS. 

The  simplest  and  most  perfect  FILTERS, 

The  handsomest  and  best  TOILET  WARE, 

The  most  modern  summer  OIL  STOVES, 

The  most  complete  GASOLINE  STOVES, 

The  most  satisfactory  COOKING  STOVES, 

The  only  perfect-working  HOTEL  RANGES, 

The  finest  quality  of  TABLE  CUTLERY, 

The  genuine  Rogers'  triple-plated  SILVER  GOODS, 

The  latest  patents  in  WIRE  BIRD  CAGES, 

Everything  you  want  in  GRANITE  WARE, 

Everything  you  need  in  JAPANNED  WARE, 

Everything  there  is  made  in  TIN   WARE. 
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TIMATES  MADE  ON  ALL  KINDS  OF  JOBS. 
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PROCEEDINGS  OF  SOCIETIES. 


THE  AMERICAN  SCIENCE  ASSOCIATION. 

The  twcnty-ninth  meeting  of  the  American  Association  for  the  Advancement 
'Science  began  in  Boston ^  August  25,     The  meeting  was  called  to  order  by  the 
President,   Prof.  George  F.  Barker,  of  Philadelphia,   who  immediately 
i*,*j.^.-u  the  chair  to  the  President-elect,  the  Hon.  Lewis  H.  Morgan^  of  Roches- 
Pi  csident  Rogers,  of  the  Massachusetts  Institute  of  Technology,  delivered 
introductory  address,  which  was  followed  by  addresses  of  welcome  by  Mayor 
uce  and  Governor  Long. 
The  secretary  reported  the  deaths  for  the  past  year  as  follows :    George  W. 
New  York;    E.  B,  Andrews,  Lancaster,  Ohio;    Homer  C.  Blake,  New 
fkj  Caleb  Cooke,  Salem,  Mass.;   Benjamin  F.  Mudge,  Manhattan,  Kansas; 
Nicholson,    New   Orleans;    Louis   Francis   de   Pourtelas,    Cambridge, 

A  committee  was  appointed  to  draft  resolutions  on  the  death  of  Gen.  Albert 
^Myer,  and  another  to  send  by  cable  the  cordial  greetings  of  the  Association  to 

British  Association  at  Swansea,  on  the  occaaion  of  its  fiftieth  meeting. 

The  general  session  was  then  adjourned,  and  the  various  sections  and  sub- 

tions  organixed.     In  the  afternoon,  Section  A  was  addressed  by  Prof.  Asaph 

i31,  of  Washington,  who  reviewed  the  recent  advances  in  the  science  of  astron- 

ay,  and  the  services  rendered  by  men  who,  like  Fraunhofer,  have  aided  the 

rk  by  optical  and  mechanical  skill. 

In  the  sub'Section  of  chemistry,  Prof.  John  M.  Ordway  reviewed  the  receivt 


achievements  of  practical  chemistry,  and  discussed  its  methcxls.  The  sub  section 
of  anthropology  was  addressed  by  Major  J.  W.  Powell,  on  the  social  organization 
and  government  of  the  Wyandotte  Indians.  In  the  evening,  the  retirbg  Presi- 
dent,  Prof.  Barker,  delivered  the  customary  address,  his  subject  being,  '*Son« 
Modern  Aspects  of  the  Life  Question."  He  took  the  ground  that  every  actioa 
of  the  living  body  is,  sooner  or  later^  to  be  recognized  as  purely  chemical  or 
physical,  the  life  that  science  has  to  deal  with  having  no  existence  apart  torn 
matter. 

The  second  day's  meetings  were  held  in  Harvard  College,  Cambridge,  7ht 
appointed  eulogy  on  the  late  Prof.  Henry  was  delivered  by  Prof,  Alfred  M. 
Thayer,  who  dwelt  especially  on  Prof.  Henry's  work  as  a  discoverer  in  science. 
The  practical  side  of  that  work  was  touched  in  connection  with  the  experimenu 
which  proved  so  beneficial  to  the  light-house  and  fog*signal  service.  One  discor. 
ery — that  lard  oil,  when  subjected  to  a  heat  of  280*^  Fahr.,  is  superior  to  sperm 
oil  in  fluidity  and  illuminating  power — saves  the  government  $100,000  a  year. 

Prof.  Alexander  Agassiz,  Vice-President  of  Section   B,,  followed  with  an 
address  on   "  Paleontological   and  Embryological  Development,*'  choosbg 
illustrations  from  a  limited  group  of  marine  animals — zaurMm^-hBvwg  less  t\ 
300  living  species,  and  more  than  2,000  known  fossil  species. 

The  rest  of  the  day  was  spent  in  the  museums,  laboratories,  librarieSi 
observatory,  and  other  buildings  of  Harvard  College. 

The  reading  of  the  218  papers  comprised  in  the  programme  was  to  begin 
the  third  day,  Friday,  and  continues  until  the  final  adjournment  on  Wednei 
September  i.     Nearly  600  members  were  registered  the  first  day,  and  fully  51 
new  members  have  been  elected  during  the  two  days  completed  at  this  writiftg*" 
Scientific  American. 
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The  fiftieth  meeting  of  the  British  Assosiation,  commenced  on  Wedni 
at  Swansea,  and  is  likely  to  be  a  very  successful  gathering,  the  number  of 
issued  up  to  that  evening  being  790,  whilst  the  list  of  visitors  is  likely  to  be 
siderably  increased.     There  was  a  large  attendance  in  the  Music  Hall  to  hear 
address   of  the  President-elect,    Professor  Andrew  Crombie  Ramsay,  Di 
General  of  the  Geological  Survey  of  the  United  Kingdom.       Upon  the  phtl 
were  professor  Allman,  the  retiring  President,  Mr.   Hussey  Vivian,   M.  P.t 
many  other  well-known  scientific  gentlemen.      The  Mayor  of  Swansea  hx^ 
given  the  Association  a  hearty  welcome  to  the  greatest  tin  manufacturing  coui 
in  the  world,  Prof.  Allman  resigned  the  chair,  and  introduced  Prof.   Rarasaf 
his  successor. 

Professor  Ramsay  having  assumed  the  chair,  proceeded  to  deliver  his 
augural  address.  He  said  the  chief  object  of  this  address  was  to  attempt  to  si 
that  whatever  might  have  been  the  state  of  the  world  long  before 
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tory  began  as  now  written  in  the  rocks,  all  known  formations  were  comparatively 
so  recent  in  geological  time  that  there  was  no  reason  to  believe  that  they  were 
produced  under  physical  circumstances  differing  either  in  kind  or  degree  from 
tbose  with  which  we  were  now  more  or  less  familiar.  All,  or  nearly  all  stratified 
ionoations  had  been  in  a  sense  metamorphosed,  excepting  certain  limestone :  the 
6ct  of  loose,  incoherent  sediments  having  been  by  pressure  and  other  agencies 
turned  into  solid  rocks,  constituted  a  kind  of  metamorphism.  Common  stratified 
rocks  chiefly  consist  of  marls,  shales,  slates,  sandstones,  conglomerates  and  lime- 
ttones,  generally  distinct  and  definite  ;  but  not  unfrequently  a  stratum  or  strata 
Bight  partake  of  the  characters  in  varied  proportions  of  two  or  more  of  the  above 
named  species. 

He  would  not  discuss  the  theory  of  the  causes  which  produced  the  metamor- 
phism of  stratified  rocks ;  but  he  might  say  that  under  the  influence  of  deep  un- 
derground heat,  aided  by  moisture,  sandstones  had  been  converted  into  quartzites, 
bnestones  had  become  crystalline,  and  in  shaly,  slaty  and  schistose  rocks  under 
Eke  circumstances  there  was  little  or  no  development  of  new  material,  but  rather 
ia  the  main  a  rearrangement  of  constituencies  according  to  their  chemical  affini- 
ties in  rudely  crystalline  layers,  which  had  been  very  often  more  or  less  devel- 
oped in  pre-existing  planes  of  bedding.  In  Cornwall,  Devonshire  and  Ireland  it 
ns  now  well  known  that  metamorphic  rocks  were  common,  and  the  cases  of 
netamorphism  of  Silurian  rocks  on  the  Continent  could  be  easily  multiplied.  The 
sune  kind  of  phenomena  were  common  in  Canada,  the  United  States  and  India. 
Turning  to  the  Devonian  and  old  red  sandstone  strata  of  England  and  Scotland, 
k  found  that  metamorphic  action  had  also  been  at  work,  but  in  a  much  smaller 
degree.  These  rocks  were  of  the  same  geological  age,  though  they  were  depos- 
ited under  different  conditions,  the  first  being  of  marine  and  the  latter  of  fresh- 
»ater  origin.  With  regard  to  the  carboniferous  strata,  he  knew  of  no  case 
»here  there  had  been  a  thorough  metamorphism  in  Britain  except  that  in  South 
Wales,  beds  of  coal  in  the  west  of  Carmarthenshire  and  in  South  Pembrokeshire 
gradually  passed  from  so-called  bituminous  coal  into  anthracite.  He  knew  of  no 
other  strata  that  had  suffered  from  metamorphic  action,  and  he  had  never  seen  or 
feard  of  metamorphic  rocks  of  later  date  than  those  that  belonged  to  the  Eocene 
series. 

Enough,  however  had  been  said  to  prove  that  from  the  Laurentian  epoch 
*ward,  the  phenomenon  of  extreme  metamorphism  of  strata  had  been  of  fre- 
quent reciurence,  and  extended  partly  to  the  Eocene  series,  equivalent  to  the 
Wft,  unaltered  strata  of  the  formations  of  the  London  and  Paris  basins,  which, 
excepting  for  their  fossil  contents  and  sometimes  highly  inclined  positions,  looked 
as  il  they  had  only  been  recently  deposited.  Referring  to  the  subject  of  volca- 
noes, the  President  said  that  the  oldest  volcanic  products  he  knew  of  were  of  low- 
er Silurian  age,  and  they  were  to  be  found  in  Wales  and  other  parts  of  England, 
but  he  knew  of  no  true  volcanic  rock  in  the  Upper  Silurian  series.  In  the  Old 
J^ed  Sandstone  of  Scotland  lavas  and  volcanic  ashes  were  of  frequent  occurrence. 


324  KANSAS  CITY  REVIEW  OF  SCIENCE. 

and  they  were  also  to  be  found  throughout  nearly  the  whole  of  the  carboniferous 
sub-formations,  as  well  as  being  associated  with  Permian  strata  in  that  counti}-. 
Volcanic  rocks  also  existed  in  the  Devonian  strata  of  Devonshire,  but  he  knew 
of  none  in  America  or  on  the  Continent,  and  the  only  instance  of  a  volcano  of 
Eocene  age  known  to  him  was  that  near  Verona.  There  were,  however,  well  pre- 
served relics  of  Miocene  volcanoes  over  many  ^arts  of  Europe,  and  the  evidence 
was  clear  that  in  nearly  all  geological  ages  they  had  played  an  important  part, now 
i  n  one  region  and  now  in  another ;  'and  so  far  as  his  knowledge  extended,  at  no 
period  of  geological  history  was  there  any  sign  of  their  having  played  a  more  im- 
portant part  than  they  did  in  the  present  epoch.      The  mountain  chains  of  the 
world  were  of  different  geological  ages,  some  of  them  being  of  great  antiquity, 
and  some  of  them  comparatively  modern.     It  was  well  known  that  in  North 
America  the  Lower  Silurian  rocks  lay  unconformably  upon  the  Laurentian  strata, 
and  the   disturbances  which  had  taken  place  implied  beyond  a  doubt  that  the 
Laurentian  rocks  formed  a  high  mountain  chain  of  pre-Silurian  date,  which  had 
5ince  constantly  been  worn  away  and  degraded  by  sub-aerial  denudation.    It 
vould  not  be  difficult  to  add  other  cases  of  recurrences  of  the  upheaval  and 
origin  of  special  mountain  chains,  some  of  which  he  could  speak  of  from  per- 
sonal knowledge ;  but  enough  had  been  said  to  show  the  bearing  of  this  question 
on  the  argument  he  had  in  view,  namely,  that  of  repetition  of  the  same  kind  of 
events  throughout  all  known  geological  time.     The  recurrence  of  rock  and  other 
salts  strengthened  his  view.     To  give  anything  like  a  detailed  account  of  all  the 
fresh-water  formations  deposited  in  estuaries  and  lakes  from  the  close  of  the  Old 
Red  Sandstone   times  down   to  late  Tertiary  epochs   would   be  impossible  in 
that  address,    but  it  might  safely  be   inferred  that    something  far   more  than 
the  rudiments  of  our  present  continents   existed    long   before   Miocene  times, 
and  this  accounted  for  the  large  areas  of  those  continents,   which  were  fre- 
quently occupied  by  Miocene  fresh- water  strata.      With  the  main  formations  of 
Miocene  age  he  was  not  now  concerned,  nor  was  it  essential  to  his   argument  to 
deal  with  those  later  Tertiary  phenopiena,  which  in  their  upper  stages  so  easily 
merged  into  the  existing  state  of  the  world.      The  last  special  subject  for  discus- 
sion  was  the  recurrence  of  glacial  epochs,  a  subject  still  considered  to  be  heretical 
by  many,  and  which  was  generally  looked  upon  as  an  absurd  crotchet  when  in 
1855  he  first  described  to  the  Geological  Society  boulder  beds  containing  ic^ 
scratched  stones  and  erratic  blocks  in  the  Permian  strata  of  England.     The  same 
dea  he  afterward  applied  to  some  of  the  old  red  sandstone  conglomerates,  and 
of  late  years  it  had  become  so  familiar,  that  the  effect  of  glaciers  had  at  length 
been  noted  by  geologists  from  older  paleozoic  epochs  down  to  the  present  day. 
The  conclusions  he  arrived  at  were  these.     In  opening  his  address  he  began 
with  the  subject  of  the  oldest  metaphoric  rocks  that  he  had  seen,  the  Laurentian 
strata,  the  deposition  of  which  took  place  far  from  the  beginning  of  recognized 
geological  time,   for  there  must  have  been  older  rocks  by  the  degradation  of 
which   they  were  formed.     Starting  with  the  Laurentian  rocks,  he  had  shown 
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^t  ihe  phenomena  of  metamorphism  of  strata  had  been  continned  from  that 
late  all  through  the  later  formations  or  groups  of  formations  down  to  and 
ncluding  part  of  the  Ek>cene  strata  in  some  parts  of  the  world.  He  had 
Iso  shown  that  ordinary  volcanic  rocks  had  been  ejected  in  Sdurian,  De- 
onian  and  other  times,  and  from  all  that  he  had  seen  and  read  of  these 
ncient  volcanoes  he  had  no  reason  to  believe  that  volcanic  forces  played 
more  important  part  in  any  period  of  geological  time  than  they  did  in 
his  modern  epoch.  So  also  mountain  chains  existed  before  the  deposition 
i  the  Silurian  rocks,  other  of  later  date  before  the  old  red  sandstone 
trata  were  formed,  and  the  chain  of  the  Ural  before  the  deposition  of  the 
*ermian  beds.  The  deposition  of  salts  from  aqueous  solutions  in  inland  lakes 
md  lagoons  appeared  to  have  taken  place  through  all  time  and  w^as  still  going  on, 
iad  in  like  manner  fresh  water  and  estuarine  conditions  were  found  now  in  one 
'egioD,  now  in  another,  throughout  all  the  formations,  or  groups  of  formations, 
;>o«sibly  from  Silurian  times  onward,  whilst  what  was  termed  the  glacial  epoch 
was  DOW  boldly  declared  to  have  occurred  at  intervals  from  almost  the  earhest 

Kyioxc  times  down  to  our  last  post-Pliocene  ** glacial  epoch.*' 
If  the  nebular  hypothesis  of  astronomers  be  true — and  he  had  no  reason  to 
it  it — the  earth  was  at  one  time  in  a  purely  gaseous  state  and  afterward  in  a 
condition,  attended  by  intense  heat.  By  and  by  consoHdatton,  due  to  par- 
tial cooling,  took  place  on  the  surface,  and  as  radiation  of  heat  went  on  the  outer 
Mil  thickened.  Radiation  still  going  on,  the  interior  fluid  matter  decreased  in 
^B,  and  by  force  of  gravitation  the  outer  shell,  being  drawn  toward  the  interior, 
^K  way,  and  in  parts  got  crinkled  up,  and  this,  according  to  cosmogonists^ 
^s  the  origin  of  the  earliest  mountain-chains.  This  looked  highly  probable. 
But  assuming  that  it  was  true,  these  hypothetical  events  took  place  so  long  before 
Wthentic  geological  history  began,  as  written  in  the  rocks,  that  the  earliest  of 
tli«  physical  events  to  which  he  had  drawn  their  attention  was  to  all  human  ap- 
pfthension  of  time  so  enormously  removed  from  these  early  assumed  cosmical 
pt^coomcna  that  they  appeared  to  him  to  have  been  of  comparatively  quite 
Bkodcrn  occurence,  and  to  indicate  that  from  the  Laurentian  epoch  down  to  the 
present  day  all  the  physical  events  in  the  history  of  the  earth  had  varied  neither 
^  kind  nor  in  intensity  from  those  of  which  we  now  had  experience.  Perhaps 
*J^y  British  geologists  held  similar  opinions,  but  if  that  were  so,  it  might  not 
*><  altogether  useless  to  consider  the  various  subjects  separately  on  which  he  de- 
pended to  prove  the  point  he  had  in  view. — Iron. 
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ANTHROPOLOGY. 


TERTIARY   MAN. 

TRANSLATED  FROM  THE  FRENCH  OF  ZABOROWSKI,  BY  E.  L.  BERTHOUD,  A.  M. 
{Contimud  from  June  Number.) 

We  do  not  believe  it  is  possible  to  claim  or  admit  that  in  this  continued  suc- 
cession of  changes,  physical  as  well  as  organic,  that  man  alone  has  remained 
unchanged,  especially  when  we  reflect  that  changes  in  living  beings  are  more 
rapid  in  direct  proportion  to  their  more  complicated  organization. 

Hence  to  suppose  that  the  flint  tools  of  Th6nay  may  have  been  fashioned 
by  a  human  being  as  far  advanced,  or  rather  we  might  better  say,  as  highly  de. 
veloped  as  our  present  human  races,  is  absolutely  contrary  to  the  fundamental 
laws  of  development,  or  the  best  recognized  facts  of  palaeontology. 

In  view  of  this  consideration,  and  its  incontestable  force,  the  formation  of 
these  flint  tools  has  flVst  been  by  M.  de  Mortillet,  attributed  to  a  being  whom 
he  calls  the  **  precursor  of  man,*'  in  its  widest  sense ;  that  is  to  say,  not  only  ia 
the  category  of  individual  or  species,  but  in  that  of  a  genus  preceding  man, 
from  which  could  have  sprung  at  least  two  types  of  human  races. 

M.  Hovelacque  has  attempted  an  anatomical  restoration  of  this  presumed 
precursor  to  man  after  a  comparison  of  anthropomorphous  apes  and  the  most 
ancient  races  of  men,  on  the  assumed  explanation  of  their  derivation  from  a  com- 
mon ancestor.  We  have  no  space  now  for  a  detailed  account  or  analysis  of  this 
attempt;  but  suffice  it  to  say  it  is  well  worthy  of  our  attention,  although  hazard- 
ous from  the  present  state  of  our  knowledge  on  these  points.  But  this  compari- 
son in  itself  is  based  on  facts  rigorously  exact,  and  to-day  admitted  by  Science. 

When  in  1874  we  noticed  and  proclaimed  this  precursor  of  man  as  the 
author  of  the  chipped  flint  tools  of  Th^nay ;  we  then  admitted  that  our  present 
knowledge  of  facts  bearing  on  this  question  did  not  allow  us  to  afl5rm  that  the 
human  and  simian  branches  were  or  were  not  separated  in  the  Miocene  epoch: 
and  that  with  this  being  the  true  precursor  of  the  human  race,  we  indicated  or 
mentioned  the  hypothesis  of  a  varied  being,  a  species  not  yet  fully  established,  that 
we  called  then  **  Anthropiskes,"  (future  men)  among  whom  could  have  been 
operated  a  return  to  a  type  purely  Simian. 

Agreeing  in  this  with  Schleicher,  who  supposed  that  a  certain  number,  or 
certain  species  of  Anthropiskes  had  acquired  under  circumstances  more  or  less 
^vorable,  the  power  of  articulation,  and  had  thus  become  men,  while  other 

hes  of  this  genus  less  favored,  had  remained  unchanged,  had  retrograded, 
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en  thus  constituting  in  time  the  four  present  species  of  anthropomorphous  apes, 
Wc  can  also  here  remark  that  the  flints  of  Thdnay  do  not  seem  to  have  been 
thioned  for  any  special  service  or  destination ;  thcy^  perhaps,  may  have  been 
lit  out  by  the  action  of  fire,  or  accidentally,  but  thanks  to  this  accidental 
fmation,  those  who  used  them  in  their  rough  state  were  led  little  by  little  to 
shion  them  into  shape  intentionally. 

There  are  numerous  instances  that  prove  that  monkeys  nowadays  know  how 
>  use  pebbles  and  sticks.  The  most  curious  trait  that  we  know,  is  related  by 
farwin  of  a  monkey  who  used  the  same  stone  to  break  filberts  constantly;  and 
Mt  he  kept  it  hid  in  the  straw. 

Kllfter  that  wc  have  not  been  at  all  surprised  when  we  saw  that  M.  Gaudry 
Brecent  work  declared  that  the  most  natural  idea  that  presented  itself  to  his 
^  was,  that  the  flint  tools  of  Th^nay  had  been  fashioned  (taillto)  or  chipped, 
jp  the  ancient  Dryopithecus,  this  being  exactly  the  big  anthropomorphous 
itjliscovered  by  Foutan,  at  St.  Gaudens  in  France,  and  described  by  Mn  Ed. 

BiJnhappily  we,  as  yet,  possess  only  a  lower  jaw  and  a  humerus.  From  an 
^Kuation  of  these  fragments,  M.  Gaudry  concluded  that  he  resembled  man  by 
evcral  peculiarities.  First  by  its  size,  which  is  very  important,  then  by  its  in- 
ttorSi  and  also  by  the  rounded  form  of  the  rear  molar  protuberances,  very  simi- 
llrio  the  molar  teeth  of  Australians,  But  the  size  of  the  pre-molars  and  canines 
iturally  produced  extreme  prognathism,  or  large  advance  of  the  face.  This 
lark  of  inferiority,  however*  does  not  appear  very  striking,  but  we  are  much 
npressed  with  the  general  human  aspect  of  the  jaw,  which  M.  Gaudry  gives  in 
full  sketchy  which  appearance  is  due  not  only  to  the  broken  canine,  but  to  the 
Contour  of  the  chin,  which,  instead  of  giving  a  re-entering  angle  like  apes,  is 
boost  straight,  or  like  the  human  jaw  from  La  Nanlette.  M.  Gaudry,  however, 
oes  not  notice  this  peculiarity. 

'We  think  it  is  sufficient  at  this  time  to  pronounce  it  as  certain  that  the  human 
Bes,  properly  so  called,  did  not  exist  in  the  Miocene  epoch.  Did  it  then  exist 
fro  Pliocene  epoch  ?    We  can  doubt  this  at  least  for  the  older  Pliocene. 
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The  finding  of  numerous  relics  of  a  buried  race,  on  an  ancient  horizon,  from 
rcDty  to  thirty  feet  below  the  present  level  of  country  in  Missouri  and  Kansas, 
IS  noted  in  this  paper  a  few  months  ago.  The  St.  Louis  Republican  gives  par- 
Molars  of  another  find  of  an  unmistakable  character  made  last  spring  in  Franklin 
Missouri,  by  Dr.  R.  W.  Booth,  who  was  engaged  in  iron  mining  about 
miles  from  Dry  Branch,  a  station  on  the  St,  Louis  and  Santa  Fe  railroad, 
r  depth  of  eighteen  feet  below  the  surface  the  miners  uncovered  a  human 
with  portions  of  the  ribs,  vertebral  column,  and  collar  bone.     With  them 
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were  found  two  flint  arrow  heads  of  the  most  primitive  type,  imperiect  in  sha^ 
and  barbed.  A  few  pieces  of  charcoal  were  also  found  at  the  same  time  and 
place.  Dr.  Booth  was  fully  aware  of  the  importance  of  the  discovery  and  tried 
to  preserve  everything  found,  but  upon  touching  the  skull  it  crumbled  to  dust, 
and  some  of  the  other  bones  broke  into  small  pieces  and  partly  crumbled  awaj, 
but  enough  was  preserved  to  fully  establish  the  fact  that  they  are  human  bones. 

Some  fifteen  or  twenty  days  subsequent  to  the  first  finding,  at  a  depth  of 
twenty-four  feet  below  the  surface,  other  bones  were  found — a  thigh  bone  and  a 
portion  of  the  vertebra,  and  several  pieces  of  charred  wood,  the  bones  apparently 
belonging  to  the  first  found  skeelton.  In  both  cases  the  bones  rested  upon  a 
fibrous  stratum,  suspected  at  the  time  to  be  a  fragment  of  coarse  matting.  This 
lay  upon  a  floor  of  soft  but  solid  iron  ore,  which  retained  the  imprint  of  the 
fibers. 

Overlying  the  last  found  bones  was  a  stratum  of  what  appeared  to  be  loam 
or  sod,  from  two  and  a  half  to  three  inches  thick,  below  which  was  a  deposit  of 
soft  red  hematite  iron  ore,  lying  upon  two  large  boulders  of  hard  ore  standing  os 
edge,  standing  at  an  angle  of  about  forty-five  degrees,  the  upper  ends  leaning 
against  each  other,  thus  forming  a  considerable  cavity  which  was  filled  with  Uue 
specular  and  hard  red  ore  and  day,  lying  upon  a  floor  of  solid  red  hematite.  It 
was  in  this  cavity  that  the  bones,  matting  and  charred  wood  were  found,  inter- 
mixed with  ore. 

The  indications  are  that  the  filled  cavity  had  originally  been  a  sort  of  avt^ 
and  that  the  supposed  matting  was  more  probably  a  layer  of  twigs,  rushes,  or 
weeds,  which  the  inhabitants  of  the  cave  had  used  as  a  bed,  as  the  fiber  marb 
cross  each  other  irregularly.  The  ore  bed  in  which  the  remains  were  found,  and 
part  of  which  seems  to  have  formed  after  the  period  of  human  occupation  of  die 
cave,  lies  in  the  second  (or  saccharoidal)  sandstone  of  the  Lower  Silurian. — Sde^ 
tific  American.  ' 
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ITS  ASPECTS  AS  A  PHILOSOPHY. 

W.  H.   MILLER,  KANSAS   CITY. 

Nature,  as  roan  finds  himself  situated  in  it,  presents  the  aspects  of  infinite 
extension,  infinite  multiplicity  of  forms,  infinite  activity  and  changeableness, 
infinite  constancy  of  continuance  and  of  laws  of  continual  change.  It  entcR 
into  his  conceptions  as  absolute  in  itself,  or  as  containing  a  principle  that  is 
absolute  from  whence  it  proceeds  and  by  which  its  activity  is  governed  by  infinite 
constant  and  immutable  laws.     Thus  environed,  man  finds  himself  endowed  with 
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to  insatiable  longing  to  resolve  the  mystery  of  the  environment,  to  know  what  it 
r,  from  whence  it  came,  what  its  destiny,  and  what  the  purpose  of  its  being. 
I  The  record  man  has  preserved  of  himself  in  history  recounts  his  efforts  to 
esolve  it  and  their  results  in  mythology,  theology  and  philosophy,  each  system 
r  which  has  been  partly  accepted  by  one  generation  only  to  be  rejected  by 
poiher.  Even  anterior  to  the  historic  period,  we  find  man  had  addressed  him- 
blf  to  the  same  profound  problem,  for  at  the  beginning  of  history  he  had  his 
eliefs  in  gods  to  whose  agency  he  attributed  it.  These  beliefs  stand  for  the  net 
^tUts  of  the  efforts  of  pre-historic  man  ;  for  mythology,  as  well  as  theology,  are 
f  the  same  nature  as  philosophy  in  so  far  as  they  attempt  to  account  for  the 
benomena  of  things.  Mythology  and  theology,  however,  in  all  the  innumera- 
le  forms  ui  which  they  have  been  presented,  have  been  found  inadequate  to 
mnmand  universal  acceptance,  and  to  satisfy  human  longings.  They  begin  by 
^suming  gods^  or  a  God,  to  whom  the  phenomena  are  due.  This  only  trans- 
\T%  the  mystery,  for  with  such  an  explanation,  which  does  not  explain  the 
henomena  of  nature  or  of  man,  he  becomes  as  eager  to  know  of  the  gods,  or 
Sod,  as  he  was  to  know  of  nature.  Yet  to  this  conclusion »  that  there  is  a. 
tjpreme  being,  infinite  and  absolute,  whether  we  call  it  gods  or  God,  the  condi* 
ions  of  human  intelligence  force  it  by  an  irresistible  necessity,  while  the  emotional 
laturc  equally  presses  to  the  same  end  for  something  sapreme  and  immutat-le  as  an 
lljject  worthy  of  worship*  To  explain  this  supreme  being  is  the  function  of  phi- 
Dsophy  and  religion — the  one  revealing  its  aspects  as  related  to  nature^  and  the 
Hbcr  as  related  to  the  moral  aspects  of  man. 

To  consider  the  necessity  man  feels  of  an  adequate  explanation,  the  unceas- 
1^  struggle  he  has  made  to  find  one,  and  his  repeated  failures,  is  to  be  filled  with 
}\V}  for  his  distressing  situation  and  the  misfortune  that  attends  his  struggles.  As 
he  ignis  fatuui  lures  the  lost  traveler  into  impenetrable  darkness  and  mire>. 

frc  leads  man,  bound  by  a  spell  he  cannot  break  and  lured  by  hopes  it  seems 
mnot  realize,  into  the  depths  of  impenetrable  mystery. 
Mythology,  having  failed,  has  nearly  vanished  before  the  more  definite  forms 
comprtrhensive  scope  and  unity  of  theology.  Theology,  in  offering  no  ex- 
^Unation  of  supreme  being  in  itself  and  as  related  to  nature,  and  only  of  its 
^clalions  to  the  moral  aspects  of  man,  is  not  adequate  \  and  the  explanations  it 
offers  are  distrusted  by  most,  for  how  can  relations  be  certainly  explained  and 
tnown  until  reality  to  which  they  relate  is  known  ?  Philosophy,  based  upon  the 
Accessary  conditions  of  things^  has  been  found  inadequate  in  its  most  elaborate 
M  comprehensive  forms,  and  does  not  satisfy.     Hence  the  mystery  remains. 

In  this  situation  man  has  taken  to  the  study  of  nature  itself,  hoping  that  by 
**lting  as  a  little  child  humbly  at  her  feet,  and  patiently  learning  the  lessons  she 
Caches,  to  find  the  desired  solution.  In  this  much  progress  has  been  made ;  all 
^^artments  of  nature  have  been  penetrated — astronomy,  geology »  chemistry, 
ph)*sics  and  naturalism  in  all  their  branches,  and  it  is  found  that  all  teach  the 
lessons  of  infinite  and  immaculate  laws,  which  reduce  nature. 
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apparent  heterogeneity  to  a  consistent  unity.     These  laws,  founded  as  they; 
upon  the  accepted  inductions  of  science,  roust  be  accepted  as  true.     They 
like  mythology,  theology  and  the  philosophy  of  the  necessary^  point  to  a  su] 
being  that  is  infinite  and  absolute.     Upon  the  inductions  of  science,  servi 
foundation  for  these  laws,  has  been  founded,  also,  the  evolution  hypothesis,  w] 
during  the  past  century  has  been  so  widely  accepted  by  scientific  men.     To 
and  explain  nature  by  these  laws,  and  in  accord  with  the  evolution  h 
is  the  purpose  of  the  Synthetic  Philosophy  of  Mr.  Herbert  Spencer,  of  w 
republication  in  this  country  has  been  made  during  the  current  year.    T< 
amine  this  philosophy,  as  such,  is  the  purpose  of  this  paper. 

It  begins  with  an  analysis  of  the  teachings  of  science  and  religion^  in 
it  is  shown  that  the  ultimate  idea  of  both  is  that  there  is  absolute  and  ti 
being.  It  then  explains  that  all  knowledge  of  which  man  is  capable  is  rel 
and  hence,  as  absolute  and  infinite  being  is  not  relative,  knowledge  of  it  tri 
human  power.  Here  the  system  might  be  charged  with  a  grievous  fault,  for 
no  explanation  of  a  thing  to  say  that  it  is  unknowable.  The  conditions  of  pi 
ophy  are  not  complied  with,  and  its  function,  which  is  to  explain,  is  act 
charged.  Man's  longing  for  knowledge  is  not  satisfied,  and  if  the  condusii 
true,  he  is  condemned  to  a  most  cruel  fate  in  being  compelled  perpetual!; 
seek  to  know  that  which  is  unknowable. 

But  to  dismiss  the  subject  here,  as  might  justly  be  done,  would  not  do] 
to  the  merits  and  demerits  of  the  system,  botli  of  which  it  possesses  in 
measure.     It  next  explains  that  our  idea  of  space  is  an  abstract  of  our  expert 
of  co-existent,  resisting  position.     That  is,  that  we  continually  meet  with 
in  nature  that  occupy  positions  and  resist  our  energies,  and  that  by  nn 
abstracting  these  things  from  the  positions  occupied  and  leaving  positions  thai 
not  resist,  we  attain  the  idea  of  space,  or  position  that  offers  no  resistance, 
perience  of  force  is,  therefore,  the  foundation  of  our  idea  of  space,  whence 
concluded  that  force  is  the  real  being  here  met  w  ith,     A  similar  analysis  is 
of  our  idea  of  time.    Here  the  resisting  positions,  from  experience  with  which 
idea  is  derived,  are  successive  instead  of  simultaneous.     Hence  here,  also, 
idea  is  an  abstract  of  experience  of  force,  and  force  is  the  being  underlyn 
Motion  is  shown  to  be  only  the  sensible  sign  of  something  that  moves,  and] 
moving  involves  the  exercise  of  force,  force  is  here  also  the  real  being 
enced.     In  regard  to  matter,  it  is  shown  that  our  knowledge  of  it  arises  from 
experience  of  its  resistance  of  our  energy  and  its  power  to  so  affect  us  as  to 
duce  sensation.     The  ultimate  reality  in  matter  is,  therefore,  force.     From  li 
considerations  it  is  concluded  that  the  real  being  in  nature,  its  ultimate,  al 
principle,  is  force.     That  principle  in  man  which  is  commonly  known  as  the 
is  manifest  to  us,  it  is  claimed,  as  a  force.     It  has  activity,  which  implies  t' 
and  exhibits  a  form  of  motion  which  we  know  as  intelligence.     Therefore 
is  here  the  reality,  and  hence  it  is  concluded  that  force  is  the  ultimate  prim 
of  the  universe,  the  real  being  that  is  infinite  and  absolute. 
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These  inductions  are  presented  as  philosophj^  not  as  science,  and  are  not, 
ercfore,  to  be  classed  with  the  accepted  inductions  of  science  which  reveal  the 
of  phenomenal  nature.  They  are  super-scientific,  and  bring  us  up  to  the 
:1  of  mythology  and  theology,  which  find  in  gods,  or  God»  the  ultimate^  abso- 
d  infinite  principle  of  nature.  It  brings  us  also  up  to  the  level  where 
phy  finds  its  real  problem — this  ultimate,  absolute,  infinite  first  principle 
it  is  its  function  to  explain.  But  when  we  look  to  this  evolution  philoso- 
such  explanation  we  are  disappointed.  It  tells  us  that  force  is  inscrutable 
us,  instead  of  satisfying  the  yearnings  of  humanity,  it  falls  into  absurdity 
ilaining  all  that  is  known  into  the  unknown  and  unknowable,  and  thus 
the  mystery  it  set  itself  to  resolve,  deeper  and  darker  than  it  found  it. 
b  this  all ;  any  system  of  philosophy  must  be  consistent  with  itself.  Here 
ire  told  on  the  one  hand  that  force  is  wholly  inscrutable,  and  on  the  other 
t  it  possesses  activity,  a  number  of  most  general  laws  of  action,  to  explain 
krh,  as  producing  evolution,  is  the  purpose  of  this  philosophy.  Now,  if  ail 
iwledge  is  relative,  it  is  necessary  to  think  that  being  possessing  these,  or  any 
icf  qualities,  by  which  it  may  be  known  is  not  inscrutable.  Either  it  is  not  uji- 
ble,  or  it  does  not  |>ossess  relations  whereby  it  is  known. 
Here  again  it  might  be  dismissed  as  philosophy  w^ere  it  not  that  it  has  not 
uiusted  its  material  There  are  inductions  unmade  that  even  an  ordinary  mind 
I  supply,  and  perhaps  many  may  supply  to  the  detriment  of  truth.  Let  these 
supplied  and  see  if  it  will  help  it  out  of  its  absurdity. 

Force  being  the  ultimate  principle  in  man  and  the  ultimate,  absolute  and 
Inite  principle  in  nature,  t)Oth  are  the  same,  except  that  the  one  is  special  and 
other  general.  Whatever  qualities  it  exhibits  in  its  special  form,  it  must 
ess  in  its  general  form,  for  the  general  form  being  absolute  and  infinite  must 
the  source  of  all  qualities  of  the  special  form  j  there  is  no  other  source  from 
ikh  ihcy  could  be  derived,  and  to  hold  otherwise  is  absurd.  Therefore  when 
special  form  exhibits  a  mode  of  motion  that  constitutes  what  we  know  as 
ieUigence,  will  and  emotion,  that  mode  of  motion  must  be  exhibited  also  by 
general  form,  and  the  conception  at  which  we  thus  arrive  is  that  of  force  as  a 
rsonal  deity  infinite  and  absolute. 

Bui  if  it  be  held  that  the  mode  of  motion  we  know  as  intelligence  in  man  is 
modified  fonn  of  motion  resulting  from  the  interaction  of  different  forms  of 
fee,  then  there  are  deductions  that  apply.  Let  these  be  supplied  and  see  if 
VI  will  help  this  philosophy  out  of  its  absurdity.  If  force  be  the  ultimate 
Flnciple  in  nature,  that  of  ivhich  all  other  tilings  are  composed,  it  seems  neces- 
ly  to  conceive  it  as  having  existed  in  a  pure  state  before  things  were  evolved 
Wo  it.  In  that  case  it  seems  equally  necessary  to  conceive  that  force  determined 
organize  things,  and  that  it  established  laws  that  govern  them.  To  have  done 
lis  manifestly  required  the  exercise  of  absolute  will  and  infinite  intelligence, 
as  will  and  intelligence  cannot  be  conceived  except  as  associated  with 
>iiaoQsne$s,  we  find  ourselves  brought  again  to  the  conception  of  force  as 
sonal  deity,  infinite  and  absolute. 
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But  as  evolution  denies  creation,  it  may  hold  that  there  never  was  tl 
semblance  of  it,  but  that  force  has  existed  from  all  eternity  in  an  (urgaiui 
form,  oscillating  between  a  definite  heterogeneity  as  we  see  it  now,  and  an  indefii 
comparative  homogeneity  as  in  the  nebulous  state.  This  appears  to  be 
doctrine  really  taught.  Let  this  be  granted  and  a  different  deduction  a{^ 
For  in  that  case  force  exhibits  an  infinite  variety  of  conditions,  qualities 
determinations.  As  infinite  and  absolute  being  it  must  be  held  to  detra 
from  time  to  time,  and  from  form  to  form,  the  conditions,  qualities  and  determi 
tions  to  be  assumed,  which  necessarily  involve  the  constant  exercise  of  absdi 
will  and  intelligence,  hence  consciousness,  hence  personality,  and  hence 
conception  of  force  as  personal  deity,  infinite  and  absolute. 

But  it  may  be  held  that  these  conditions,  qualities  and  determinations 
not  thus  established,  but  are  imposed  upon  force  by  the  concrete  and  dependc 
forms  it  assumes,  in  which  case  we  must  conceive  dependent  being  as  havi 
power  to  condition  independent  being,  which  is  absurd.  But  if  it  were 
the  conditions,  qualities  and  determinations  could  be  imposed  only  by  consc 
of  the  independent  being,  and  consent  implies  intelligence  to  consider  and  i 
to  yield,  hence  consciousness,  and  hence  a  conception  of  force  as  personal  d( 
infinite  and  absolute. 

Or  it  may  be  held  that  the  conditions,  qualities  and  determinations  are 
the  result  either  of  self-establishment  or  of   establishment  by  the    depend 
forms,  but  are  the  result  of  inter-action  between  the  different  forms.     If  1 
were  true,  it  would  yield  us  the  conception  of  a  world  ruled  by  chance,  whidi 
manifestly  not  true,  or  force  us  to  abandon  all  conceptions  of  force  as  the 
mate  principle  of  nature. 

But  had  this  philosophy  adopted  any  or  all  of  these  inductions  and  deductioa 
which  are  here  shown  to  be  possible-^  to  it,  it  would  still  be  open  to  the 
objection  that  force  is  known  to  be,  not  a  thing  in  itself — a  real  entity — ^but 
a  quality  of  being.  As  motion  is  the  sign  of  something  that  moves,  so  foi 
is  the  quality  that  makes  it  move.  HeriS  the  question  arises,  why  is  fol 
of  all  the  qualities  of  being,  assumed  as  ultimate  being  itself?  It  is  one  of 
best  known  of  the  qualities  of  being,  as  this  philosophy  shows  in  formulating 
laws.  It  is  also  one  of  the  most  variable  qualities,  for  some  forms  of  bd 
possess  it  in  high  degree,  as  dynamite,  while  others  possess  it  in  such  low  depi 
that  to  determine  that  they  have  more  than  mere  gravitation,  it  is  necessary 
put  them  through  a  metamorphosis,  whereby  we  cannot  be  certain  if  the  foit 
we  develop  resided  primarily  in  the  thing  or  was  communicated  to  it  by 
metamorphosis.  It  is  far  less  constant  than  the  quality  of  existence,  wIA 
belongs  to  all  being  equally,  and  it  is  less  inscrutable,  for  existence  can  be  defii 
only  in  terms  of  itself.  To  erect  this  quality  into  ultimate  being  would  be 
absurd  as  those  primitive  Grecian  philosophies  that  thus  erected  fire,  air,  watt 
and  number  into  ultimate  being,  but  not  so  absurd  as  thus  to  regard  force  becaoi 
force  is  so  much  less  constant. 
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icc,  the  conclusion  that  evolution  as  a  philosophy  is  a  failure,  not  only  in  the 
esenled  by  Mr-  Spencer,  but  in  all  forms  in  which  it  may  be  presented, 
g  as  it  presents  force  as  the  ultimate  principle  of  nature,  is  irresistible. 
St  it  rests  upon  accepted  induction  of  science,  and  upon  laws  that  seem  to 
plain  and  unify  them.  It  is  offered  as  a  scientific  doctrine^and  as  a  reasonable 
^  conceivable  substitute  for  the  creation  hypothesis,  which  it  holds  to  be  of 
rthological  origin  and  inexplicable  and  inconceivable  in  the  light  of  modern 
■ence.     To  examine  it  in  these  aspects  will  be  the  purpose  of  another  paper. 


ENGINEERING. 
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!  Editor  Review  : — I  see  the  questions  of  sewerage  and  of  street  paving  are" 
er  serious  discussion  in  Kansas  City   just  now.     The   first  should  not  be 
~"  :u1l     The  general  system  of  sewers  should  be  built  at  once;  be  built  in  the 
manner  and  the  cost  not  counted,  only  so  far  as  to  get  good   work  done  at 
Teal  value.     The  district  sewers  should  be  ordered  immediately  thereafter,  and 
ery  building  required  to  make  connections.     There  should  be  no  hesitation  or 
lay  in   this  matter.     Then   only  will   the  ponds,  the  noxious   smells,  malarial 
CIS  and  the  cholera  infantum  disappear. 

The  determination  of  the  paving  question  is  more  difBcult,  as  there  will  be 
ftater  diversity  of  opinion,  less  information  and  a  comparatively  small  number 
pay  the  bills.  Information  and  discrimination  as  well  as  economy  and  honesty 
dald  he  brought  to  bear  upon  its  solution.  In  view  of  the  fact  that  the  material 
ttitutes  by  far  the  largest  pari  of  the  expense  of  paving,  it  should  be  laid 
irn  as  an  axiom  In  the  discussion  of  this  matter,  that  a  city  should  always  use 
ving  purposes  the  material  nearest  at  hand,  if  it  be  suitable.  For  this 
the  attention  of  Kansas  City  is  first  directed  to  macadamizing  with  ordi- 
ry  limestone.  It  should  not  be  taken  for  granted  that  this  is  not  the  best 
ving  for  all  our  streets,  business  and  residence  alike.  It  is  certainly  far  the 
eapestt  for  the  material  is  immediately  at  hand,  and  repairing  can  be  cheaply 
tic,  so  that  its  durability  may  be  easily  maintained.  Our  macadamizing  has 
tis  far  been  badly  done  and  has  never  been  kept  clean.  No  other  paving  with 
fc  same  treatment  would  be  satisfactory.  It  can  not  be  answered  that  this 
^hod  has  gone  into  disuse,  for  there  many  prominent  streets  in  London,  Paris, 
^lin  and  smaller  cities  of  Europe  simply  macadamized,  although  the  granite 
^  may  be  had  in  almost  every  hill  on  the  continent. 
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However,  I  think  there  is  a  better  material  even  than  our  hard  limestone. 
The  bed  of  the  Osage  river  from  the  Trading  Post  to  the  Missouri,  is  full  of  i 
gravel  that  may  be  safely  denominated  perfect  for  the  purposes  of  road-makiog. 
At  every  railroad  crossing  it  may  be  had  in  unlimited  quantities.  It  is  not  the 
dull,  rotten  stone-gravel  of  Ohio,  but  bright,  hard  flint,  that  rings  like-  steel 
under  a  wheel,  or  the  shoe  of  a  horse.  It  does  not  require  quarrying  or  even 
screening.  There  are  several  railroads  crossing  these  beds,  so  that  no  one  road 
can  have  a  monopoly;  the  best  place,  however,  will  probably  be  Warsaw,  less 
than  thirty  miles  south  of  Sedalia,  the  haul  being  from  that  point  less  than  one 
hundred  and  twenty-five  miles.  Let  our  streets  be  prepared  with  the  usual  bed 
of  limestone,  and  then  covered  with  this  gravel,  and  we  shall  have  a  roadway 
practically  indestructible.  It  can  be  put  down  and  repaired  without  the  use  of 
machinery  or  skilled  labor.  It  will  produce  as  little  dust  and  be  as  readilf 
cleaned  as  any  other  pavement.  I  have  no  doubt  of  its  being  the  best  for  our 
purposes. 

Composition  pavements,  as  used  in  the  European  cities,  are  made  of  Trinidad 
asphalt  and  crushed  rock.  They  are  delightful  to  ride  over,  and  save  the  weir 
and  tear  of  vehicle  and  animal  to  a  very  great  extent.  In  icy  weather  this 
pavement  is  objectionably  slippery.  In  Paris  it  is  in  use  on  many  heavy  busi- 
ness streets,  while  the  Fleet  and  Cheapside,  in  London,  on  which  are  the  heaviest 
traffic  of  any  streets  on  earth,  are  laid  with  asphalt  pavement.  It  can  then  be 
hardly  called  liable  to  the  charge  of  want  of  durability.  It  would  necessarily  be 
more  expensive  than  either  of  the  pavements  above  mentioned,  but  the  chief 
objection  to  it  is  that  repairs  are  made  with  difficulty,  a  patch  not  being  ordi- 
narily successful. 

The  Granite  pavement,  or  Belgian  Block,  I  see  is  under  consideration,  botl 
do  not  understand  how  it  can  bear  the  test  of  comparison  The  granite  must 
first  be  quarried,  then  cut  into  blocks  of  even  size,  and  afterward  transported 
twelve  hundred  miles,  each  operation  being  peculiarly  expensive.  Experts  must 
lay  it  on  an  expensive  bed,  and  heavy  curbings  on  each  side  are  required  W 
keep  it  in  place.  Nor  is  that  the  end,  for  in  New  York  and  all  other  cities  wc 
see  as  many  groups  of  men  at  work  repairing  it  as  on  any  other  pavement  Tl* 
wear  and  tear  on  horses  and  vehicles  is  terrific,  ten  times  more  than  on  any  other 
road,  which  is  no  inconsiderable  item,  while  the  noise  in  streets  of  heavy  traffic 
is  a  thing  to  make  one  shudder.  It  is  true  this  pavement  is  more  in  use  in  En 
ropean  cities  than  any  other,  but  that  it  is  not  universal,  when  it  can  be  had,  as  I 
have  said,  in  every  hill,  and  labor  so  cheap,  is  one  of  the  strongest  argument* 
against  its  use.  For  Kansas  City  to  send  so  far  for  a  material  which  is  liable  to 
such  an  indictment  would  seem  to  be  the  height  of  unreason. 

Wooden  pavements  have  been  discarded  everywhere,  and  for  many  wd 
known  reasons  are  unworthy  of  discussion. 

If  Kansas  City  must  send  away  from  her  bluffs  for  material  to  make  streets, 
let  her  bring  the  gravel  from  the  Osage.      I  am  sure  a  drive  down  the  Gravoi^ 
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er  this  bright  ringing  metal  would  settle  the  question  for  every  one  so  doing. 
batever  may  be  the  pavement  of  the  future  in  our  city,  even  though  it  be  of 
id  gold,  it  may  as  well  be  determined  that  cleaning  is  absolutely  necessary  to 
ep  down  mud  in  wet,  and  dust  in  windy  weather. 
Intbrlakkn,  Switzerland, 
Aug.  23d,  1880. 
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BY   OCTAVE   CHANUTE,  V.  P. 

tal  Address  Resd  at  the  Twelfth  Annual  Convention  of  the  Society  of  American  Civil  Engineers,  held 
at  St.  Louis,  Mo.,  May  25th,  1880. 

EXTRACTS. 

The  6rst  works  in  America  for  the  supply  of  water  to  towns,  were  con- 
ted  by  Hans  Christopher  Christiansen,  and  put  in  operation  on  June  20th, 

at  the  Moravian  settlement  of  Bethlehem,  in  Pennsylvania. 
The  water  from  a  spring,  which  is  still  used  for  the  supply,  was  forced  by  a 
Dp  of  lignum-vitae  of  five  inches  bore,  through  hemlock  logs  into  a  wooden 
voir. 

The  same  ingenious  Dane,  eight  years  later,  replaced  this  rude  pump  by 
fcce  iron  pumps  of  four  inches  bore  and  eighteen  inches  stroke,  which  for  many 
)ttfs  were  the  only  machinery  for  water  supply  on  the  Continent,  and  for  sev- 
ptj  years  furnished  the  water  for  Bethlehem. 

Among  the  oldest,  if  not  the  very  next  in  date  to  Bethlehem,  is  the  Morris- 
Ijtn,  N.  J.,  Water  Company,  which  was  incorporated  in  1791,  and  has  ever 
■ice  furnished  the  town  with  water  collected  from  the  neighboring  hills. 

The  first  application  of  steam  to  pumping  was  in  Philadelphia,  in  1800, 
rten  the  third  steam  engine  of  any  considerable  size  in  the  United  States  was 
Oected  on  the  banks  of  the  Schuylkill.  It  is  believed  that  these  works  were  the 
Itt  constructed  by  a  municipality.  The  first  cast  iron  water  pipes  were  laid  in 
Kbdelphia  in  1804. 

New  York  was  first  supplied  by  a  company  which  erected  a  small  pumping 
EogiDe  about  1800. 

Daring  the  first  thirty  years  of  the  century  several  small  works  were  con- 
tracted, among  others,  et  Cincinnati,  in  181 7;  at  Detroit,  in  1827;  at  Lynch- 
Mirgh,  in  1828;  Syracuse,  in  1829;  and  Richmond,  in  1830.  Few  of  these 
torks  exhibited  any  great  advance  in  engineering.  The  enlarged  works  for  the 
»pply  of  Philadelphia  by  water  power,  constructed  at  Fairmount,  in  1822, 
iiowed,  however,  a  marked  advance,  and  were  for  many  years  regarded  as  a 
Dwdcl  of  efBcient  and  economical  works.    The  design  and  execution  of  the  grav- 
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ity  supply  works  for  New  York  and  for  Boston,  between  1830  and  1840,  were 
such  as  can  not  be  greatly  improved,  even  at  the  present  day,  except  in  minor 
details. 

About  1850  the  substitution  of  light  wrought  iron  pipe,  lined  inside  and  oot 
with  hydraulic  cement,  for  cast  iron,  at  greatly  reduced  cost,  was  found  to  be 
practicable  in  many  cases,  and  the  formation  of  companies  to  manufacture  and 
lay  such  pipes,  introduced  a  commercial  element  into  the  matter  of  water  supply 
and  led  to  the  construction  of  many  works. 

Improved  forms  of  pumping  machinery,  which  performed  a  fair  duty  at  small 
expense  for  construction  and  maintenance,  were  designed  and  their  manufac- 
ture became  a  special  business. 

The  careful  analysis  and  investigation  employed  in  the  construction  of  the 
works  for  the  supply  of  Brooklyn,  between  1850  and  i860,  resulted  in  a  more 
decided  advance,  in  both  theoretical  and  practical  science,  than  had  hitherto 
been  made,  the  effects  of  which  were  seen  during  the  succeeding  decade  in  im- 
provements in  pipe  manufacture,  in  engine  building,  in  reservoir  constructioD 
and  in  maintenance  of  works. 

Between  i860  and  1870,  a  further  impetus  to  water  works  construction,  was 
given  by  the  vigorous  prosecution  of  an  enterprise  for  building  entire  works  for 
direct  supply,  by  pumping  into  the  mains  without  the  intervention  of  a  reservA 
The  success  attending  this  enterprise,  owing  to  the  small  first  cost  of  construc- 
tion and  to  shrewd  management,  created  competition,  the  result  of  which  hJi 
been  to  force  the  adoption  of  scientific  methods  and  the  employment  of  skilled 
engineers,  and  as  a  consequence  there  has  been  great  improvement  in  the  types 
of  machinery  and  in  economical  working. 

The  pumping  machinery  of  large  cities  has  also  been  greatly  improved;  tbc 
duty  now  required,  and  uniformly  maintained,  being  at  least  fifty  per  cent, 
greater  than  it  was  thought  possible  to  obtain  twenty  years  ago,  or  than  b  not 
furnished  by  the  less  costly  **  commercial  engines,"  of  which  two  firms  alooc 
have  built  242  for  168  towns,  with  an  aggregate  pumping  capacity  of  734  millions 
of  gallons  per  day. 

The  construction  by  Mr.  Chesbrough  of  a  submarine  tunnel  for  two  mfla 
under  Lake  Michigan,  to  furnish  water  for  Chicago,  was  one  of  the  boldest  en- 
gineering feats  of  this  country.  Its  successful  completion  was  followed  by  the 
construction  of  several  similar  works. 

On  the  Pacific  coast,  the  use  of  unprotected  wrought  iron  pipe  for  convey- 
ing great  distances,  and  under  great  pressure,  has  proved  very  successful. 

During  the  past  ten  years,  the  most  important  work  executed,  has  been  the 
enlargement  of  the  gravity  supply  for  Boston,  by  the  construction  of  a  conduit 
of  masonry,  in  the  designing  and  erection  of  which  the  latest  and  most  perfect 
methods  have  been  followed.  The  subjects  to  which  particular  attention  has 
been  paid  by  engineers  during  this  period  have  been  the  efficiency  of  pumping 
machinery,  the  capacity  of  gathering  grounds,  the  preservation  of  the  purity  of 
water,  and  the  prevention  of  waste  by  consumers. 
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All  American  works  are  constructed  for  a  constant  supply,  and  most  of  those 
fnt  built  had  a  capacity  far  in  excess  of  the  then  demand,  which  caused  the  for- 
aation  of  habits  of  wastefulness  which  it  has  been  found  difficult  to  check  when 
Ike  limit  €A  the  capacity  was  nearly  reached. 

The  magnitude  of  the  interests  involved  in  this  branch  of  engineering,  may 
k  judged  from  the  fact  that  there  are  now  in  the  United  States  and  Canada 
jtfp  towns  with  a  puUic  water  supply,  having  a  population  of  about  twelve  mill- 
ODs,  to  whom  there  are  daily  distributed  over  six  hundred  millions  of  gallons  of 
nter,  through  thirteen  thousand  miles  of  pipes,  of  which  about  ten  thousand 
des  are  of  cast  iron. 

About  one-half  of  these  towns  are  supplied  by  gravity,  many  of  them  how- 
rcr,  having  supplemental  pumping  power.  The  total  capacity  of  the  pumping 
igines  now  in  use  being  about  i  900  millions  of  gallons  per  day. 

Meanwhile  improvements  in  plumbing  and  house  distribution  have  greatly 
Ided  to  the  convenience  about  our  homes,  and  we  now  virtually  have  a  spring 
f  cold,  and  another  of  hot  water,  in  almost  every  room  of  our  city  homes,  to 

It  on  tap  at  will.  :|c  :►  :|c  :1c  :|c  :1c  :|c 

RIVER  IMPROVEMENTS. 

We  have  as  yet  done  little  toward  regulating  and  improving  our  rivers. 
Based  with  a  magnificent  system  of  internal  navigation,  which,  as  Mr.  Fink 
■d  Mr.  Blanchard  have  recently  shown,  virtually  compete  with  and  regulate 
inght  upon  almost  all  of  our  railroads,  we  have  directed  our  attention  rather  to 
tk  craft  that  navigate  them  than  to  the  streams  themselves. 

The  further  demand  for  cheaper  transportation,  however,  as  well  as  the 
iigher  spring  floods  and  the  lower  summer  waters,  which  come  with  the  destruc- 
ilioo  of  the  forests,  make  it  necessary  that  we  should  within  a  few  years  begin  ex- 
Ittsive  river  works.  Colonel  Mason,  late  member  of  this  Society,  showed  us  in 
fcnlding  the  St.  Joseph  Bridge  that  even  the  Missouri  River  was  easily  controlled, 
iBd  made  to  flow  wherever  the  engineer  desired,  by  throwing  out  cheap  and  ap- 
JBcntly  frail  brush  dikes.  A  much  greater  and  more  original  work  has  since 
been  accomplished  by  the  same  simple  means  by  our  distinguished  member,  Cap- 
tSD  James  B.  Eads,  who,  taking  in  hand  the  smallest  and  most  unpromising 
pass  of  the  Mississippi  River,  with  seven  feet  of  water  over  its  bar,  has  in  four 
jears  transformed  it  into  the  best  access  from  the  river  to  the  sea,  with  thirty 
feet  of  water  over  the  bar,  at  the  cost  to  the  nation  of  only  $5,250,000,  while 
tbe  ship  canal  which  had  been  proposed  by  other  parties  was  estimated  to  cost 
$10,000,000. 

The  same  far-seeing  engineer  is  now  engaged  in  studying  the  remainder  of 
the  course  of  the  Mississippi  River,  and  devising  plans  for  its  control  and  im- 
provement You  have  probably  read  the  report  to  Congress  of  the  board  on 
which  he  has  been  acting,  in  which,  differing  widely  from  their  predecessors, 
they  propose  to  regulate  the  depth  and  flow  of  the  river,  by  reducing  its  width 
^  those  points  where  it  spreads  into  shallow  sand  bars. 
IV- 22 
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Tbe  reasons  by  which  these  proposals  are  supported  seem  so  sound,  that  it  is 
to  be  hoped  that  our  government  will  soon  take  steps  to  test  the  efficacy  of  the 
proposed  methods  upon  an  adequate  scale. 

The  first  of  what  is  likely  to  prove  a  series  of  works  to  control  the  low  water 
discharge  of  our  rivers  is  being  built  upon  the  Ohio  River  at  Davis*  Island  dam, 
five  miles  below  Pittsburg.  It  seems  a  movable  dam,  of  which  you  will  find  a 
brief  description  in  Scribner^s  Monthly  Magatine  for  this  month  (May,  1880). 

The  French  have  preceded  us  in  works  for  regulating  the  flow  of  their  navt 
gable  rivers,  and  have  designed  a  number  of  types  of  movable  dams  (which  they 
call  ** barrages"),  which  are  well  worthy  of  study  and  possibly  of  imitation. 
We  shall  doubtless  make  some  changes,  and  perhaps  improvements  in  them,  to 
adapt  them  to  our  necessities  and  to  our  constructive  methods;  and  this  class  of 
works  should  hereafter  attract  the  study  and  attention  of  the  members  of  profei- 
sion  more  than  has  been  the  case  hitherto. 

The  boldest  and  most  interesting  harbor  work  now  being  carried  on  by  our 
government  is  probably  the  removal  of  the  rocky  obstructions  in  the  East  River 
of  New  York,  at  Hell  Gate. 

General  Newton,  as  you  know,  sunk  a  shaft  in  the  rock  at  Hallett's  Point  to 
a  depth  of  some  50  feet  below  low  water,  honeycombed  the  rock  with  7  426  lincaj 
feet  of  galleries  in  various  directions,  and  charging  4  427  drill  holes  in  the  r^ 
maining  pillars  and  roof  with  49  915  pounds  of  **rend  rock,"  **vulcan  powder,' 
and  **  dynamite,"  blew  up  the  whole  Point,  extending  over  three  acres,  and  con- 
taining 63  135  cubic  yards  of  rock,  on  the  24th  of  September,  1876.  So  aoca- 
rately  were  the  explosives  located  and  proportioned,  by  the  mathematical  form- 
ulae worked  out  for  the  occasion,  that  not  the  slightest  damage  was  done  to  the 
surrounding  houses  and  premises.  The  debris  has  since  been  removed  with  1 
grapple  to  a  depth  of  26  feet  below  low  water. 

General  Newton  is  now  engaged  in  undermining  in  a  similar  manner  the 
rocky  island  of  eight  acres  (mostly  under  water)  known  as  **  Flood  Rock,"  in  the 
same  vicinity.  He  has  sunk  a  shaft,  and  driven,  to  May  i,  1880,  5  273  lineal 
feet  of  galleries,  from  which  he  has  removed  19  044  cubic  yards  of  rock,  leaving 
a  roof  varying  from  8  to  19  feet  in  thickness  between  the  top  of  the  galleries  and 
the  water  in  the  tide  way,  which  is  from  6  to  1 2  feet  deep.  The  holes  arc  aH 
bored  by  machine  drills  driven  by  compressed  air. 

( To  be  continued). 


SHIPS  ON  WHEELS. 

CAPTAIN   JAMES   B.  EADS. 


A  special  meeting  of  the  Chamber  of  Commerce  was  held  at  San  Francis<^  j 
recently,  to  allow  Capt.  James  B.  Eads,  the  famous  engineer,  to  present  his  vie^  j 
on  the  subject  of  a  ship  railway,  instead  of  a  canal,  across  the  Isthmus.     Aftc^  j 
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referring  to  the  benefits  accruing  to  the  State  from  cheap  transportation,  Captain 
Eads  said:  The  wheat  surplus  of  last  year,  according  to  figyres  furnished  me  by 
Capt  Merry,  was  600,000  tuns,  and  it  is  estimated  that  this  year  the  surplus  will 
reach  800^000  tons.  The  average  rate  of  freight  around  the  Horn  is  $15  per  ton, 
acd  after  careful  investigation  it  was  found  that  such  cargo  could  be  transported 
by  the  Nicaraguan  Canal  at  an  aggregate  cost  of  $10  per  ton,  thus  saving  upon 
the  total  annual  shipment  the  large  sum  of  nearly  $4,000,000,  or  fifteen  cents  per 
busheh  I  am  told  by  some  of  your  intelligent  citizens,  who  have  doubtless 
thought  but  little  upon  the  subject,  that  they  have  grave  doubts  as  to  the  value  of 
a  ship  transit  across  the  Isthmus,  because  it  would  probably  lose  to  San  Francisco 
the  trade  of  the  Orient.  But  must  this  trade,  which  no  d  ubt  benefits  this  city  to 
some  extent,  be  enjoyed  at  the  expense  of  the  producers  of  the  State?  In  the 
$4,000,000  of  annual  saving  to  the  State  to  which  I  have  alluded,  reference  is  only 
made  to  your  exports  of  wheat.  If  to  this  be  added  the  increased  value  of  that 
which  is  consumed  in  the  State,  and  the  saving  on  your  other  exports,  the  sum 
wiil  be  found  great  enough  to  pay  for  the  cost  of  a  ship  railway  in  four  years  out 
of  the  benefits  that  will  accrue  to  the  people  of  this  State  alone.  The  railway 
which  I  propose  will  not  cost  more  than  one-half  as  much  as  the  canal,  and  the 
res  being  reduced,  a  further  saving  can  be  effected  of  $800,000  on  wheat  ship- 
cnts  alone.  The  canal  would  require  eight  years  and  the  railway  but  four  for  con. 
•tfuction,  a  saving  in  lime  whose  money  value  to  the  State  would  be  $20,000,000, 
The  railway  proposal  may  seem  rather  a  wild  dream  to  some,  but  I  assure  you  it 
is  perfectly  practicable.  It  is  not  a  novel  one,  having  been  employed  for  carrying 
canal-boats  over  the  Alleghany  mountains  forty  years  ago.  There  is  at  present  in 
ation  within  a  few  miles  of  Washington  a  railw^ay  upon  which  canal-boats» 
eavily  laden  with  their  cargoes,  are  daily  transported  up  a  steep  grade  from  the 
ftomac  river  to  the  canal  above.  In  Europe  I  know  of  at  least  two  railways  of 
\  similar  character  now  in  operation.  Surely  if  a  railroad  can  be  constructed  of 
ficieni  strength  to  carry  a  canal-boat,  there  is  no  reason  why  one  could  not  be 
DStructed  strong  enough  to  carry  on  ocean  vessel.  The  work  will  necessarily 
:  on  a  very  large  scale. 

The  road  bed  must  be  very  soHd,  and  to  distribute  the  great  weight  I  pro- 
pose to  use  not  less  than  twelve  rails  instead  of  two,  with  a  multitude  of  wheels 
J^^ti  each  car  One  of  the  first  objections  presented  to  the  mind  by  this  plan, 
the  great  weight  to  be  borne  by  the  road-bed.  A  cradle  for  a  ship  and  cargo 
*^^ighing  6,000  lons»  would  be  about  350  feet  long,  and  would  rest  on  twelve 
^^tls  spaced  four  feet  apart ;  hence  we  would  have  a  bearing  forty-four  feet  wide 
^y  350  long,  which  is  is, 400  square  feeL  This  is  equal  to  780  pounds  only  on 
^^ch  square  foot  of  the  road-bed.  A  brick  wall  eight  feet  high  will  give  the  same 
P'"essure,  On  each  of  the  twelve  rails,  under  a  cradle  350  feet  long,  we  would 
"*ve  115  wheels.  Each  rail  w^ould  then  carry  one-twelfth  of  the  6,000  tons,  or 
S^o  tons.  This  would  be  about  four  and  one-third  tons  on  each  wheel  As  the 
divers  of  a  large  freight  engine  at  rest  give  a  pressure  of  over  six  tons  each  upon 
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the  rail,  it  will  be  seen  that  we  really  need  no  heavier  rails  and  ties  than  are  used 
on  first-class  railways.      With  the  pressure  of  the  ship  thus  distributed  it  is  plain 
that  she  cannot  bend,  twist  or  strain  in  any  way,  unless  the  earth  gives  way  under 
her,  and  this  is  not  likely  to  occur  if  ordinary  care  be  used  in  building  and  main- 
taining the  road-bed.      Any  inequality  in  the  level  of  the  track  can  be  compen- 
sated for  by  a  strong  spiral  steel  spring,  allowing  several  inches  of  play.     To 
avoid  bending  the  ship  in  changing  from  one  grade  to  another,  the  cradle  would 
be  run  on  to  what  may  be  called  a  tipping -table,  placed  in  the  line  of  the  railway. 
This  would  rest  on  a  fulcrum  at  the  middle  and  on  hydraulic  rams  at  each  end, 
so  that  the  ends  could  be  raised  or  lowered  to  conform  to  the  different  grades. 
To  avoid  curves  in  the  railway,  turn-tables  long  enough  to  receive  the  cradle 
would  be  placed  at  necessary  points  in  the  main  track,  and  on  these  the  cradle 
would  be  turned  to  the  right  or  left  to  change  the  direction  of  the  ship.     The 
cradle  will  be  nothing  more  than  a  moveable  dry  dock.     This  cradle  or  dock 
upon  wheels  will  be  backed  down  upon  the  railway,  on  a  grade  of  about  one  foot 
in  loo,  until  it  reaches  a  sufficient  depth  of  water  to  enable  the  vessel  to  be 
floated  upon  it.     When  the  ship  is  in  position  she  will  be  safely  secured  over  the 
cradle,  and  then  the  car  will  be  slowly  drawn  forward.     As  the  water  becomes 
more  shallow,  the  vessel  will  naturally  take  her  position  upon  the  cradle;  the 
supports  will  then  be  moved  up  against  her  hull,  while  still  afloat,  so  that  she  can 
not  move  on  the  cradle,  and  she  will  be  drawn  up  the  incline  until  she  reaches 
the  level  track  above.     Here  two  powerful  engines  will  be  attached,  and  the 
vessel  will  be  at  once  started  upon  her  journey  across  the  Isthmus.     At  the  end 
of  her  journey  she  will  be  put  into  the  water  in  the  same  manner  that  she  was 
taken  out.     The  objection  is  urged   with  great  pertinacity  that  it  would  be  im- 
possible to  carry  a  vessel  in  this  way  without  straining  or  injuring  her,  but  the 
ablest  engineers  in  the  world,  among  thena  Hon.  E.  J.  Reed,  Chief  Constructor 
of  the  British  Navy,  have  declared  that  it  can  be  done  with  perfect  safety.    The 
strain  could  not  possibly  be  as  severe  as  that  experienced  in   rough  weather  at 
times  at  sea.     If  she  bent  at  all  in  the  direction  in  which  she  is  most  easily  bent, 
longitudinally,  she  must  bend  the  earth  under  her.     A  canal  with  locks  would  be 
a  constant  menace  to  your  commerce,  and  an  injury  to  one  of  the  locks  would 
suspend  operations  on  the  whole  line. 

Another  strong  objection  is  that  a  canal,  once  constructed,  can  not  be  en- 
larged to  meet  the  wants  of  increasing  commerce.  No  one  knows,  in  view  of 
the  progress  of  ship-building,  what  the  ships  of  the  future  will  be,  and  a  number 
of  canals  constructed  years  ago,  of  supposed  ample  size,  are  now  useless,  or 
nearly  so.  A  tide-level  canal,  such  as  M.  De  Lesseps  proposes,  would  cost  from 
$300,000,000  to  $400,000,000,  and  the  cost  of  maintaining  it  would  be  beyond 
all  reasonable  estimate.  In  the  report  upon  the  Nicaraguan  Canal,  recently 
made  to  your  Chamber  of  Commerce,  it  is  estimated  that  8  per  cent  per  annum 
-ould  be  realized  by  the  company,  and  the  tolls  not  exceed  $2  per  ton.  This 
«s  based  upon  $100,000,000  as  the  aggregate  cost  of  the  work,  which  sum 
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is  less  than  one-third  of  that  required  to  build  the  tide-level  canal  proposed  by  M. 
De  Lesseps.  The  annual  tonnage  to  be  carried  is  placed  at  1,000,000  tons  below 
that  estimated  by  De  Lesseps — namely,  at  only  5,000,000  tons.  Now»  if  the 
Nicaraguan  Canal  Company  can  pay  an  8  per-cent  dividend  annually  by  the  im- 
position of  a  toll  of  but  $2  per  ton,  the  same  dividend  can  be  declared  by  the 
ship  railway  upon  the  imposition  of  toll  of  but  $1  per  ton,  for  the  reason  that  the 
cost  of  the  ship  railway  will  not  exceed  $50,000,000,  or  one-half  the  sum  required 
for  the  construction  of  the  canal ;  nor  will  its  maintenance  and  operating  expenses 
be  in  any  greater  proportion.  I  am  convinced  that  the  estimate  of  the  cost  of 
constructing  the  canal  at  Nicaragua  is  far  below  what  it  will  actually  cost,  and 
that  it  can  not  possibly  be  built  as  proposed  for  less  than  $100,000,000.  Should 
the  proposed  work  be  constructed,  it  will  be  found  that  the  cost  of  improving  the 
liarbor  at  Greytown  will  far  exceed  any  figure  which  the  sanguine  advocates  of 
the  scheme  are  now  willing  to  place  upon  it.  The  cost  of  maintaining  its  har- 
bors when  improved,  that  of  dredging  the  canal  and  keeping  it  and  its  locks  in 
repair,  and  a  hundred  other  minor  expenses,  demand  the  attention  of  those  by 
whose  products  and  labor  the  necessary  interest  on  the  capital  invested  must  be 
paid. 

Capt.  Eads  concludes  as  follows:     **  Standing  in  your  presence  to-day,  and 
scious  of  the  full  import  of  my  words,  I  declare  to  you, 

That  a  ship  railway  can   be  constructed  at  one-half  the  cost  of  a  canal 
h  locks,  and  in  one-half  the  time. 
2,     That  when  completed,  the  railway  can  be  maintained  and  operated  at  a 
cost  not  exceeding  that  of  a  canaL 

5*  That  your  largest  vessels,  with  their  cargoes,  can  be  safely  carried  from 
ocean  to  ocean  in  one-half  the  time  required  for  a  passage  through  the  canal. 
These  considerations  alone,  it  seems  to  me,  should  decide  you  at  once  in  favor 
of  the  railway.  But  these  are  not  the  only  ones.  The  railroad,  w^hen  completed. 
Can  be  enlarged  from  time  to  time,  as  the  wants  of  commerce  may  demand. 
And  should  the  commerce  using  the  road  demand  a  double  instead  of  a  single 
line  of  tracks,  the  work  can  be  speedily  done  and  at  a  reasonable  expense,  and 
without  interfering  with  its  traffic.  Another  matter  which  1  desire  to  suggest  is 
tbis :  Wherever  a  canal  is  practicable,  a  railway  is  also  practicable ;  and  at  some 
Joints  a  railway  could  be  constructed  where  a  canal  would  be  out  of  the  question. 
As  you  reduce  the  distance  for  the  carrying  of  your  freight  you  reduce  the  cost 
^  transportation.  There  can  be  no  doubt  a  ship  railway  could  be  constructed  at 
•thuantcpec,  and  if  this  route  were  selected  almost  700  miles  of  transportation 
co\U(i  be  saved  over  that  necessary  if  the  transit  was  by  Nicaragua. "^ — San  Fran- 
uie. 
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Considering  the  great  importance  of  the  preservation  of  forests,  and  the  lam- 
entable want  of  foresight  which  permits  their  reckless  destruction  in  nearly  all 
parts  of  the  world,  but  more  particularly  in  our  own  continent,  where  forests  will 
soon  become  scarcer  and  scarcer  unless  more  practical  measures  are  adopted  for 
their  preservation,  it  is  satisfactory  to  be  able  to  note  that  some  Governments  are 
recognizing  the  advisability  of  attempting  the  preservation  of  the  forests  they 
have  under  their  charge.  One  of  these,  we  are  able  to  learn  from  a  report  pub- 
lished during  the  late  Paris  Exhibition,  is  the  Government  of  France.  The  doc- 
ument in  question,  at  the  time  it  was  issued,  did  not  attract  the  attention  it  really 
deserves,  and  on  that  account  we  refer  to  it  here  somewhat  fully. 

We  learn  from  the  report  that  a  large  proportion  of  forest  land  does  not 
necessarily  exclude  a  numerous  population.  Compared  with  Germany,  France 
has  a  third  less  of  forest-covered  soil,  at  the  same  time  that  she  has  a  population 
less  dense  by  one-eighth.  Belgium,  Holland,  Denmark,  and  Great  Britain,  being 
either  countries  with  a  proportionally  large  sea  coast  or  else  islands,  with  an  es- 
pecially damp  climate,  may  be  left  entirely  out  of  the  comparison,  as  they  are 
able  to  exist  without  extensive  forests.  But  there  is  no  question  that  the  retro- 
grade process  of  Spain,  her  less  dense  population,  is  due  in  no  small  degree  to 
the  absence  of  forests,  more  especially  as  the  uniformly  mountainous  nature  of 
her  soil  requires,  more  than  any  other  county,  the  prevalence  of  forests.  Wher- 
ever this  test  is  applied,  it  will  be  found  (of  course,  speaking  only  of  European 
countries)  that  fertility  and  density  of  population  are  closely  connected  with  the 
presence  of  forests.  It  would  form  a  generous  undertaking  for  any  Government 
to  aim  at  an  equalization  in  this  direction.  Whatever  has  been  done  in  this  ^^ 
spect  in  all  countries  has  only  been  effected  piecemeal ;  consequently  it  has  been 
of  but  little  influence  on  the  whole.  A  common  mode  of  procedure  is  what  is 
wanted. 

The  experience  gained  by  the  French  Office  of  Woods  and  Forests  with  r^ 
gard  to  the  acclimatization  of  foreign,  especially  trans-oceanic  forest  trees,  is  par- 
ticularly valuable.  The  blue  gum  tree  imported  from  Australia  prospers  in  the 
South  of  France,  and  by  its  plantation  at  the  mouth  of  the  Var  the  marshes  sur- 
rounding it  have  been  drained,  and  the  fevers  formerly  prevailing  there  banished 
The  trees  prosper  wonderfully  in  Algiers,  as  the  section  of  a  trunk  not  yet  fifteen 
years  old,  of  a  diameter  of  one  foot  proves.  But  the  wood  is  white,  light,  breaks 
easily,  and  cannot  be  compared  with  the  durable,  solid  ship  timber  which  the 
same  tree  produces  in  Australia.  The  same  is  the  case  with  the  American  oak, 
which  prospers  in  poor  soil,  grows  quickly,  and  forms  beautiful  tops  of  foliage. 
But  the  wood  is  inferior,  the  bark  contains  less  tannin  than  that  of  European 
oaks.  Trees,  consequently,  can  be  planted  in  certain  cases  only  as  surrogates, 
principally  to  prepare  the  ground  for  better  kinds.  At  present,  experiments  arc 
also  being  made  with  the  Californian  theya  tree,  the  wood  of  which  is  especially 
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litable  for  better  classes  of  furniture ;  it  is  doubtful,  however,  whether  its  wood 
ill  not  deteriorate  by  cultivation  in  Europe. 

But  the  most  important  feature  of  the  forest  exhibition  was  the  illustration  of 
le  planting  of  trees  in  places  which  require  aflforesting.  This  includes  two  very 
istinct  categories,  the  afforesting  of  heights  and  the  afiForesting  of  dunes,  as  well 
s  their  turfing,  for  trees  cannot  prosper  without  the  growth  of  grass*  On  the 
leights  as  well  as  on  the  sandy  shores  of  the  sea,  the  labors  of  the  forest  cultiva- 
ormect  with  unusual  obstacles. 

The  bare  Unes  of  hills  have,  in  winter,  a  superabundant  of  snow  and  water, 
rhile  in  summer  they  suffer  from  long-continued  drought.  By  afforesting  both 
(vilsare  to  be  remedied,  but  the  tree  itself  suffers  most  from  them.  The  winds 
ind  storms  to  which  the  tops  of  mountains  are  exposed,  and  against  which  the 
rwi  are  to  protect  them,  as  well  as  the  slopes  and  the  valleys  which  they  form, 
krealso  a  great  drawback  to  the  growth  of  trees.     The  forester  must  consequent- 

Nply  especial  means  for  attaining  his  object,  the  afforestation  of  Unes  of  hills. 
(There  are  many  depressions  in  mountains  where  the  evils  indicated  are  not 
onounced,  and  some  protection  against  wind  and  too  great  drought  is  found, 
lot  the  water,  or  rather  the  masses  of  water  which  are  collecting  in  these  de- 
iressiions  when  the  snow  melts,  have  always  sought  an  exit,  and  as  they  are 
cting  with  continuous  and,  on  that  account,  resistless  force,  have  found  it  Each 
leprcasioD,  each  sinking  of  the  soil  in  mountains,  has  been  formed,  long  before 
lie  existence  of  man,  into  channels  and  gorges,  whence  in  spring  enormous 
cxiies  of  water  have  precipitated  themselves  into  the  plains  below,  carrying  with 
^icm  masses  of  stone,  earth,  and  roots.  The  first  step,  therefore,  is  to  provide 
I*  gorge,  which  very  often  has  been  expanded  into  a  valley,  with  obstacles 
pinst  the  precipitation  of  water.  Weirs  are  consequently  constructed  at  suitable 
istances  across  it.  They  either  consist  of  a  row  of  strong  piles,  the  intervals 
etreen  which  are  filled  up  by  hurdle-work,  or  a  strong,  well-constructed  dike  is 
uilt  of  blocks  of  rock.  The  weirs  must  be  made  stronger  and  multiplied  accord- 
Ig  to  the  length  of  the  gorge  and  the  quantity  of  water  to  be  met.  They  retain 
^  water  for  some  time,  which  forms  by  its  own  action  a  broad  smooth  course,  a 
snail  lake;  all  the  small  stones  and  dissolved  particles  of  earth  settle  down,  and 
>oii  form  a  broad,  deep  layer  of  fertile  soil,  on  which  grow  first,  grasses,  then 
Oihes.  and  finally  trees.  Humidity  is  here  longer  preserved  by  the  water  kept 
■ck,  and  the  edges  of  the  gorge  afford  some  protection  against  winds  and  a  too 
i\  sun. 
^At  soon  as  bushes  and  trees  have  risen  above  the  weirs»  afforestation  pro- 
\moA  extends  rapidly.  More  fertile  soil  and  humus  accumulate,  the  gorge 
iually  filled  up,  its  slopes  and  edges  become  covered  with  grass,  and  upon 
F follow  regularly  bush  and  tree.  It  becomes  possible  to  lead  the  water  from 
IC  weir  by  a  horizontal  channel  over  the  edge  upon  the  surface  of  the  mountain, 
r  rather  tlie  slope,  where  then  the  same  series  of  growth  is  repeated.  The  ver- 
land  trees  already  existing  afford  protection  and  supply  moisture  to  the  plan- 
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tations  growing  on  both  sides  of  the  filled-up  gorge.  The  mountain  thus  becomes 
gradually  covered  with  wood  from  the  gorges.  The  further  bush  and  tree  are 
extending  the  longer  snow  and  moisture  are  kept  back,  the  waters  rushing  to- 
ward the  gorge  decrease,  lose  in  violence,  whereby  the  matter  they  carry  witfc 
them  is  precipitated,  and  kept  back  more  completely,  and,  in  a  corresponding 
degree,  more  nourishment  conveyed  to  the  plants.  The  impetuous  mountaii 
torrent,  which  during  the  short  term  of  its  yearly  existence  only  causes  mischief 
and  devastation,  is  gradually  tamed,  but  it  flows  during  a  longer  period,  for  die 
snow  retained  by  the  trees  no  longer  melts  all  at  once.  The  further  afforestatioa 
advances  the  further  this  development  proceeds.  Finally,  the  mountain  is  traw* 
formed  into  a  quiet  forest  brook,  which  fertilizes  the  gorge  by  degrees  almost 
entirely  filled  up,  and  never  dries  up.  The  mountain  covered  with  forest  nukei 
the  precipitation  of  moisture  possible ;  springs  break  forth,  whose  waters  seek  die 
bed  of  the  old  tumbling  and  plunging  torrent. 

In  the  plain,  also,  this  beneficial  change  makes  itself  felt.  The  never  failing 
brook  drives  mill  and  machinery ;  it  serves  for  the  irrigation  of  meadows,  fields, 
and  gardens.  On  the  lower  slopes,  since  afforestation  has  been  effected,  viw- 
yards,  orchards,  or  fertile,  if  rugged,  fields  have  sprung  up.  The  afforested 
mountain  protects  from  cold,  excessive  humidity,  and  exceeding  aridity  alike, 
but,  especially,  also  firom  inundations.  It  tempers  winter,  cools  summer,  and  pI^ 
vents  especially,  many  of  the  late  night  frosts  which  are  so  destructive  to  many  of 
the  most  fertile  plantations. 

It  is  principally  mountain  chains  of  medium  height  where  such  worbaie 
possible  as  we  have  here  pointed  out.  But  lines  of  hills  of  small  elevation,  or 
swellings  of  the  ground  as  we  meet  them  in  large  plains,  exert  a  similar  influeooe 
on  climate  and  weather  if  they  are  covered  by  forests.  A  great  many  will,  it 
the  present  day,  smile  incredulously  when  they  read  how  in  the  Middle  Ages 
vineyards  existed  in  all  parts  of  Northern  Germany,  and  a  not  inconsidcrabfe 
trade  was  carried  on  with  their  products.  And  yet  the  explanation  is  as  easy  and 
as  simple  as  it  can  possibly  be.  At  that  time  nearly  the  whole  country  was  sdl 
covered  by  large  tracts  of  forest,  the  winters  were  consequently  somewhat  milder, 
frosts  ceasing  earlier  in  spring.  As  matter  of  fact,  wherever  the  vine  is  cultival- 
ed  in  Germany  at  the  present  day,  there  we  find  the  largest  forests.  Examples 
are  not  rare  that  as  late  as  this  century  villages  have  suffered  injury  in  the  culti- 
vation of  the  vine,  or  entirely  lost  it,  because  forests  in  the  neighborhood  hit« 
been  destroyed.  There  is  no  protection  in  Germany  against  this  wholesale  d^ 
struction  of  forests.  It  is  true  there  is  a  Ministry  of  Agriculture,  and  there  are 
Boards  of  Health,  but  there  is  an  absence  of  legislative  enactments  for  the  pres- 
ervation of  forests.  It  has  been  repeatedly  suggested  that  existing  German 
forests  should  be  preserved,  and,  where  practicable,  schemes  of  afforestation 
carried  out ;  at  present,  however,  without  any  visible  effect. 

In  France  the  state  of  the  question  is  in  a  no  more  advanced  condition.  Af- 
forestation  proceeds  but  slowly,  and  yet  France  is  acknowledged  to  possess  the 


151  law  for  afforesting  mountains.  From  1861-77  ^^^  68,000  acres  of  mountain 
nd  were  planted  with  trees,  and  further  5, 700  acres  turfed.  The  sunn  expended 
I  those  seventeen  years  was  only  ^£^345, 000,  really  an  absurdly  small  amount 
W  a  country  which  has  spent  milliards  on  the  improvement  of  Paris  ajid  other 
BRllar  outlays,  and  which  is  on  the  point  of  expending  other  milliards  on  rail- 
Hyi  the  utility  of  which  is  at  least  problematical  Need  we  wonder  that  inunda- 
iOQs  occur  periodically,  every  time  causing  injury  calculated  by  hundreds  of 
billions  ? 

The  French  law  of  afforestation  already  referred  to,  and  passed  in  i860, 
Wers  in  its  essential  provisions  that  afforestation  is  to  be  promoted  by  public 
pints  of  seeds,  young  trees,  money,  and  other  means.  Afforesting,  if  the  state 
M  the  soil  and  other  conditions  make  it  appear  necessary,  may  be  made  compul- 
Jory,  If  landed  proprietors,  communes,  and  others  interested  should  decline  to 
bdertake  themselves  a  regulated  system  of  afforestation,  this  may  be  effected  by 
Ike  State,  which  may  take  possession  for  this  purpose  of  the  land  in  question.  If 
Jer^ons  interested  wish,  after  completed  afforestation,  to  enter  again  into  posses- 
lion  of  their  soil,  and  consequently  enter  upon  the  enjoyment  of  the  improve- 
hents  effected  by  the  State,  they  must  repay  to  the  latter  the  expenses  incurred 
fith  interest,  or  cede  instead  half  of  the  afforested  soil. 

I  The  solidification  of  dunes  by  means  of  the  growth  of  grass  and  the  planting 
lies  offers  difficulties  of  another  kind.  The  question  here  is  to  **fix*'  the 
hills  and  sand  heaps,  shifted  and^driven  about  by  the  waves  like  balls.  The 
I  must  be  very  gradual.  A  whole  series  of  dunes  is  marked  out,  the  line 
>dng  drawn,  as  near  as  possible,  over  their  crests.  The  parting  off  is  effected 
►y  means  of  a  strong  fencing  over  the  crest  of  the  dunes,  toward  which  smaller 
iross  fences  lean  herring-bone  fashion.  The  effect  of  this  construction  is  the 
iccumulation  of  ever  increasing  masses  of  sand  in  the  places  thus  protected, 
rtich  eventually  form  a  bulwark  for  the  space  behind  against  the  rush  of  the 
rtves.  The  area  thus  inclosed  is  first  planted  with  meadow  grass,  and  next 
Wlh  coniferous  trees,  the  latter  being  at  first  protected  against  sand  drifts  by 
fteans  of  brushwood.  Sedges,  broom,  esparto  grass  also  have  been  employed 
rith  advantage  for  first  cultivation.  The  exhibition  contained  relief  plans  of  the 
time  works  and  plantations  of  the  dunes  between  the  mouths  of  the  Gironde  and 
ke  Coubre.  The  soil  reclaimed  lies  partly  below  the  level  of  the  sea,  and 
mounts  already  to  many  thousand  acres.  Where,  a  hundred  years  ago,  there  was 
Bly  a  desolate  and  marshy  expanse,  there  the  eye  now  ranges  over  splendid 
Irests,  in  which  deciduous  trees  begin  more  and  more  to  show  themselves  among 
rs  and  pines,  while  prosperous  looking  villages  and  large  herds  of  cattle,  gar- 
tns,  and  vineyaids  impart  life  to  a  landscape  which  was  formerly  a  silent  and 
Bsie,^Tke  Builder. 
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This  work  was  commenced  a  year  or  two  ago  as  a  government  enterprise,  but 
the  Ministry  have  apparently  become  somewhat  frightened  at  the  magnitude  od 
the  task  or  have  become  discouraged  by  the  absence  of  aid  from  the  Imperis] 
Government  which  was  expected  at  the  inception  of  the  undertaking.      Be  tfat^ 
cause  what  it  may,  it  has  been  determined,  if  the  proper  parties  come  forward,  td 
hand  over  the  work  to  a  public  company ;  assistance  and  inducements  being  oEm 
ed  to  promoters,  as  was  done  in  the  case  of  the  transcontinental  lines  on  the  othcq 
side  of  the  boundary.     The  total  length  of  the  projected  system  is  2,200  mikd 
of  which  it  may  be  said  600  miles  are  either  completed  or  under  constructioi 
The  Government  it  is  announced,  are  prepared  to  grant  a  subsidy  of  $20,000,001 
in  cash,  payment  to  be  spread  over  the  period  of  ten  years  assumed  to  be  need 
sary  for  the  construction  of  the  line,  an  amount  equal  to  $10,000  per  mile  a 
about  one-third  of  the  estimated  cost.      A  further  grant  will  be  made  of  35,000^^ 
000  acres  of  land,  to  be  located  in  alternate  sections  along  the  route,  as  was  doiH 
in  the  case  of  the  Union  and  Central  Pacific  companies.      The  600  miles  unda 
construction  will  be  handed  over  to  the  company  without  cost. 

The  history  of  the  undertaking,  so  far  under  the  direct  control  of  the  CaM 
dian  Government  is  as  follows  :  The  first  expenditure  on  construction  was  towan 
the  end  of  1874.  Contracts  were  then  entered  into  for  the  telegraph  from  Laiq 
Superior  to  British  Columbia  along  the  line* of  the  railway,  including  the  clearim 
of  the  forest  land  to  a  width  of  132  feet.  The  line  was  divided  into  four  sectional 
on  three  of  which  the  work  was  prosecuted  with  vigor  and  the  telegraph  conn 
pleted  from  Fort  William  to  Edmonton,  1,200  miles,  so  that  messages  could  \A 
transmitted.  The  remaining  section  across  the  mountains  to  British  Columbia  r* 
mains  incomplete.  In  the  same  year  (1874)  the  grading  of  the  Pembina  brandi 
for  sixty-three  miles  north  of  the  international  boundary  was  commenced.  In 
1877  the  grading  was  extended  to  Selkirk  under  the  same  contract,  and  in  1878 
the  track  was  laid  on  the  whole  length — eighty-five  miles.  In  1874  the  exten- 
sion of  the  Canada  Central  Railway  to  the  eastern  terminus,  near  Lake  Nipissing, 
was  subsidized.  Early  in  1875  the  sections  were  placed  under  contract — the  one 
from  Fort  William,  thirty-three  miles  to  Sunshine  Creek,  and  the  other  east  from 
Selkirk,  seventy-six  miles  to  Cross  Lake,  an  extension  east  of  Cross  Lake, 
thirty-six  miles  to  Keewatin,  at  the  outlet  of  the  Lake  of  the  Woods,  was 
placed  under  contract  in  January,  1877.  In  1876  a  contract  was  made 
for  an  extension  from  Sunshine  Creek  west  to  English  River,  eighty  miles. 
In  1878  the  Georgian  Bay  branch  was  undertaken;  but  this  work  was  subsequent- 
ly abandoned.  For  the  spring  of  1879  ^^^  ^^^^  between  English  River  and  Ke^ 
watin,  185  miles  was  let  in  two  contracts,  and  in  the  summer  following  a  section 
of  100  miles  west  of  Red  River,  including  a  branch  from  the  main  line  to  the  city 
•of  Winnipeg,  was  placed  under  contract.  At  the  British  Columbia  end  of  the 
line,  ground  was  broken  toward  the  close  of  last  year,  when  the  grading,  bridg- 
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track-lajring  and  ballasting »  from  near  Yale  to  Savona's  Ferry,  a  distance  of 

mUes  was  placed  under  contract. 

The  length  now  under  construction  is  thus,  as  under: 

Miles. 

Fort  William  to  Selkirk  (main  line) 410    * 

Selkirk  to  Emerson  (Pembina  branch) 85 

West  of  Red  River  (main  line  and  Winnipeg  branch)  ,    .    *         loo 
lu  British  Columbia  (main  line)    , , 127 

•         Total  under  construction   .., 722 
second  100  mile  section  west  of  the  Red  River  has  recently  been  let,  mak^ 
R  total  of  822  miles  under  construction,  consisting  of  main  line  720  miles  and 
ibina  and  Winnipeg  branches  102  miles.     In  April  last  the  rails  were  laid  136 
!$  west  of  Fort  William  and  90  miles  east  of  Selkirk,  and  traffic  trains  are 

B\y  run  from  Emerson  to  Cross  Lake,  161  miles. 
|C  cost  of  the  route  wnll,  it  is  said,  bear  favorable  comparison  with  that 
Other  completed  and  projected  lines.  The  general  summit  is  lower  and 
gradients  more  moderate.  While  the  Central  Pacific  in  climbing  the  Sierras 
ins  a  height  of  over  7,000  feet,  and  the  Union  Pacific  passes  the  Rocky 
n^ins  at  an  elevation  of  over  8»ooo  feet,  the  Canadian  Pacific  has  but  one 
^bon  its  route,  at  Yellow  Head  Pass,  where  a  level  of  3,050  feet  is  reached. 
^«  of  the  406  miles  from  Fort  William  to  Selkirk,  approaching  completion, 
Pv about  $i7,CK>o,ooo,  and  for  the  Pembina  branch  the  outlay  has  been  $1.- 
,000.  For  the  whole  route  from  Lake  Superior  to  the  Pacific  coast  Mr. 
idford  Fleming,  the  government  engineer-in-chief,  has  made  the  following  es- 
me,  including  a  fair  allowance  for  rolling  slock  and  engineering  during  con- 
ictian  : 

Miles, 

f      Fort  William  to  Selkirk 406  $17,000,000 

^fcSclkirk  to  Jaspar  Valley 1,000  13,000,000 

^■Jaspar  to  Lake  Kamloops 335  15,500,000 

Lake  Kamloops  to  Yale    .....     .    .        125  10,000,000 

^HYale  to  Fort  Moody .  90  3,500,000 

^" Add  say  •    .    •  .         —  1,000,000 

Totals 1*956  $60,000,000 

^Dje  above  does  not  include  cost  of  exploration  and  preliminary  surveys  over 
^■extent  of  country  between  latitude  49^  and  56^,  along  the  route,  amount- 
^Kiver  $3,000,000,  nor  the  cost  of  the  Pembina  branch,  $1,750,000  nor  other| 
fHts  with  which  the  Pacific  Railway  account  of  the  Government  is  already  1 
igcd»  In  the  course  of  the  surveys  three  alternative  routes  through  the 
UQuins  into  British  Columbia  have  been  laid  down  in  addition  to  the  line  as 
illy  fixed  to  Burrard  Inlet.  All  of  these  are  further  to  the  north  than  the 
Icied  line,  and  average  about  200  miles  greater  length.      They  follow  respec- 
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lively  the  Peace  River  Pass  and  the  Pine  River  Pass,  and  it  is  recoD 
that  one  or  the  other  be  constructed  when  practicable  on  account  of  the  value i 
the  territory  thus  to  be  opened. 

The  last  report  of  Mr.  Fleming  also  covers  urgent  recommendations  as  { 
the  establishment  of  a  Pacific  submarine  cable  in  connection  with  the  ' 
Pacific  Telegraph  system.     The  cable,  it  is  suggested,  may  start  from  one  of  I 
deep  water  inlets  at  the  north  end  of  Vancouver's  Island,  and  be  sunk  in  a  ( 
rect  course  to  Japan,  or  it  may  touch  about  midway,  Ambia,  one  of  the 
tian  Islands.     At  Yeddo,   in  Japan,    the  connection  would  be  made  with 
Asiatic  telegraphs.      As  an  alternative  route  the  submarine  may  land  on  oneij 
the  Kurile  Islands  north  of  Japan,  and  thence  extend  direct  to  Hong 
Either  course  would  complete  the  connection  with  the  whole  Eastern  tele 
system  and  effect  important  results.     Such  a  line  would  connect  all  the 
business  centers  of  America  with  China  and  the  principal  ports  of  Asia 
more  directly  than  by  the  present  lines  of  telegraph  by  way  of  Europe.     Thei 
line  would  be  employed  for  the  most  part  by  the  English  speaking  people  of  I 
hemispheres,  and  the  frequent  mistakes  of  polyglot  telegraph  operators  in  1 
be  avoided.      The  further  inducement  is  held  out  that  it  would  bring  Great  1 
tain,  Canada,  India,  Australia,  New  Zealand,  South  Africa,  and  all  the( 
provinces  and  colonial  possessions  of  Great  Britain  into  unbroken  tel^ 
communication  with  each  other  in  entire  independence  of  the  lines  which  ; 
through  other  European  countries. — N,    Y,  Herald, 
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PLANETARY  PHENOMENA  FOR  OCTOBER,   i88o. 

BY  W.   W.  ALEXANDER,  KANSAS  CITY. 

Mercury  sets  on  the  ist  at  6  h.  03  m.  p.  m.,  and  on  the  31st,  5  h.  53  m.f 
m.  It  is  unfavorably  situated  for  observation  during  this  month,  owing  to  il 
being  so  far  south  in  declination. 

Venus  sets  on  the  ist  at  6  h.  34  m.  p.  m.,  and  on  the  31st  at  6  h.  24  m.  p* 
m.,  and  like  Mercury,  is  too  far  south  of  the  sun  to  show  to  advantage. 

Mars  is  in  conjunction  with  the  sun  and  can  not  be  seen. 

Jupiter  is  in  the  best  position  possible  for  observation,  being  on  the  7th  i* 
opposition  or  180  degrees  from  the  sun.     It  rises  as  follows:  On  the  ist  at  6  tM 
00  m.  p.  m.,  and  on  the  31st  at  3  h.  52  m.  p.  m.  M 

The  following  is  a  brief  summary  of  the  phenomena  presented  by  its  f« 
Moons,  lo,  Europa,  Ganymede  and  Callisto,  the  time  used  being  Kansas  Ci 
mean  solar  time. 
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On  the  istat  9  h.  30  m.  p.  m.,  lo  reappears  after  occultation. 
On  the  5th  at  II  h.  12  m.  p.  m.,  a  small  round  black  spot  will  appear  on  the 
«cm  edge  9i  the  planet's  disk,  it  being  the  shadow  of  Ganymede,  which  satel- 

I  will  follow  in  18  minutes,  and  both  will  make  a  transit  of  the  planefs  disk. 

i    On  the  7th,  at  II  h.  50  m.  p.  m.,  lo  and  its  shadow  will  enter  on  the  plan- 

II  disk  at  the  same  time  and  pass  across  in  transit. 

\    On  the  8th  at  ii'h.  15  m.  27  s.,  lo  will  suddenly  reappear,  coming  out  of 

^iter's  shadow,  and  wiU  be  very  close  to  the  eastern  edge  of  the  planet. 

\  On  the  9th  at  7  h.  06  m.  22  s.  p.  m.,  Europa  reappears  after  being  eclipsed. 

\    On  the  same  day  at  8  h.  28  m.  p.  m.,  lo  will  pass  off  the  western  edge  of 

b  planets  disk,  followed  in  5  minutes  by  its  shadow. 

i  On  the  14th  at  11  h.  57  m.  p.  m.,  Europa  will  enter  on  the  planet  in  transit, 

feiwed  by  its  shadow  in  23  minutes. 

I    On  the  15th  at  10  h.  45  m.  p.  m.,  lo  will  disappear  behind  the  planet's 

On  the  1 6th  at  7  h.  32  m.  07  s.  p.  m.,  Ganymede  will  suddenly  reappear  at 
e  distance  to  the  east  of  the  planet. 
On  the  17th  at  7  h.  39  m.  26  s.  p.  m.,  lo  reappears  to  the  east  of  the 


On  the  23d  at  7  h.  26  m.  p.  m.,  Ganymede  will  disappear  behind  the  west- 

I  edge  of  the  planet,  and  at  8  h.  45  m.  p.  m.,  Europa  will  likewise  disappear 

Id  at  II  h.  33  m.  53  s  p.  m.,  Ganymede  will  suddenly  reappear  at  some  distance 

da  the  planet  on  the  east  side.     Europa  will  likewise  reappear  at  11  m.  50  s. 

Itt  midnight. 

On  the  24th  at  9  h.  34  m.  50  s.  p.  ra  ,  lo  will  reappear  after  being  eclipsed. 

On  the  25th  in  the  early  evening  two  small  round  black  spots  may  be  seen 
ear  the  western  edge  of  Jupiter's  disk,  and  at6  h.  51  m  p.  m.,  the  one  nearest 
I  the  edge  will  pass  off  followed  by  the  other  in  7  minutes.  They  are  the 
ladows  of  lo  and  Europa. 

On  the  morning  of  the  31st  at  i  h.  10  m.,  Ganymede  will  reappear,  coming 
nm  behind  the  planet  and  at  i  h.  16  m.  35  s.,  will  plunge  into  Jupiter's  shadow 
id  disappear,  being  visible  a  little  more  than  6  minutes. 

On  the  31st  at  8  h.  50  m.  p.  m.,  lo  will  disappear  by  being  occulted,  and 
tqppears  from  being  eclipsed  at  1 1  h.  30  m.  20  s.  p.  m. 

Saturn  rises  as  follows:  On  the  ist  at  6  h.  32  m.  p  m  On  the  31st  at  4  h. 
•  m  p.  m.,  and  for  observation  is  favorably  situated,  being  in  opposition  to  the 
kn  on  the  i8th  at  6  h.  a.  m. 

LThis  is  one  of  ^  most  remarkable  planets  in  this  solar  system,  being  en- 
ed  with  a  system  of  thin  rings  extending  out  in  the  plane  of  the  planet's 
equator  to  a  distance  of  more  than  83,000  miles  from  the  planet's  center.  On 
tie  7th  we  are  14**  30'  above  the  plane  of  the  southern  surface  of  the  rings, 
»hich  elevation  is  slowly  decreasing  during  the  next  two  months,  owing  to  the 
notion  of  the  earth  in  its  orbit. 
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Uranus  rises  on  the  ist  at  3  h.  43  m.  a.  m.     On  the  31st,  at  i  h.  44  m. 
m.     It  can  only  be  seen  by  morning  observers. 

Neptune  rises  on  the  ist  at  7  h.  15  m.  p.  m.     On  the  31st,  at  5  L  14 
p.  m. 

Our  moon  begins  its  monthly  course  by  passing  the  sun  on  the  4tfa, 
Mercury  and  Venus  on  the  5th.  On  the  evening  of  the  7th  it  will  pass  2°  a 
of  Antares,  the  brightest  star  in  Scorpio.  On  the  17th,  at  5  h.  a.  m.,  it 
pass  north  of  Jupiter  7°  i'  of  arc,  and  on  the  i8th,  at  4  h.  a.m.,  it  will  pass 
of  Saturn  7°  44'  of  arc.  During  the  month  it  occultates  13  stars  of  the  3d  to 
magnitudes. 


AN  ASTRONOMICAL  DISCOVERY. 

Professor   E.    C.    Pickering,   director  of  the  Harvard  Observatory, 
made  a  discovery  which  is  regarded  as  one  of  the  most  important  of  the  cents 
in  stellar  physics.     In  the  ordinary  telescope  a  star  appears  as  a  point  of  ligl 
brighter,  but  not  larger  than  when  looked  at  with  the  naked  eye.     Prof.  Pid 
ing  finds  that,  on  placing  a  prism  between  the  object  glass  and  the  eyepiece^ 
his  telescope,  the  light  of  a  star  is  drawn  out  into  a  continuous  band, 
however,  the  telescope  with  the  prism  is  directed  to  a  planetary  nebula,  the  1^ 
is  collected  into  a  star-like  point  without  any  band,  enabling  the  astronomer  1 
distinguish  instantly  between  a  star  and  a  planetary  nebula.     This  principle  I 
already  enabled  Prof.  Pickering  to  discover  several  planetary  nebulae.  On ' 
day  evening,  August  26th,  an  object  was  observed  which  presented  the  app 
ance  of  two  star-like  points  within  the  band  in  the  modified  telescope.    Itisd 
ferent  from  anything  heretofore  observed  in  the  telescope,  and  is  regarded  as  i 
important  object  for  investigation. 


THE  LIGHT  OF  JUPITER. 

There  has  been  for  some  years  a  discussion  as  to  whether  the  planet  Ji^ 
shines  to  any  perceptible  extent  by  his  own  intrinsic  light,  or  whether  the 
nation  is  altogether  derived  from  the  sun.     Some  facts  ascertained  from  sp 
scopic  observati  n  by  Prof.  Henry  Draper,  and  communicated  by  him  to  1 
current  number  of  the  American  Journal  of  Science  and  Arts,  seem  to  point  to  t 
conclusion  that  it  is  not  improbable  that  Jupiter  is  still  hot  enough  to  give  < 
light,  though  perhaps  only  in  a  periodic  or  eruptive  manner.     Most  of  the  [ 
graphs  hitherto  made  of  the  spectrum  of  Jupiter  by  Prof,  draper,  bear  so  dcsc^ 
resemblance  to  those  of  the  sun  as  to  indicate  that  under  the  ordinary  ( 
stances  of  observation,  almost  all  the  light  coming  to  the  earth  from  Jupiter  bm 
be  merely  reflected  light  originating  in  the  sun.     But  on  one  occasion — Sept  tM 
1879— a  spectrum  of  Jupiter  with  a  comparison   spectrum  of  the  moon  t 
obtained  by  him  which  showed  a  diflferent  state  of  things.     The  photograph  whi 
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pas  taken  of  this  shows,  not  a  change  in  the  number  or  arrangement  of  the 
Fraunhofer  lines,  but  a  variation  in  the  strength  of  the  background.  These 
jpodifications  in  the  intensity  of  the  background  seem  to  Prof.  Draper  to  point 
put  two  things  that  are  occurring  :  (i.)  An  absorption  of  solar  light  in  the  equa- 
regions  of  the  planet  (2.)  A  production  of  intrinsic  light  at  the  same 
e.  These  two  apparently  opposing  statements  can  be  reconciled  on  the 
thesis  that  the  temperature  of  the  incandescent  substances  producing  light  at 
equatorial  regions  of  Jupiter  did  not  suffice  for  the  emission  of  the  more 
Qgible  rays,  and  that  there  were  present  materials  which  absorbed  those  rays 
the  sunlight  falling  on  the  planet.  The  strengthening  of  the  spectrum  in 
portions  answering  to  the  vicinity  of  the  equatorial  regions  of  Jupiter,  says  Prof, 
ipcr,  bears  so  directly  on  the  problem  of  the  physical  condition  of  the  planet 
to  incandescence  that  its  importance  cannot  be  overrated. — Scientific  American, 
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nordenskjOld's  labors. 

BY  JOHN  RAE,  M.D.,  LL.D.,  F.R.S.,  LONDON,  ENGLAND. 


Before  entering  upon  the  Arctic  career — which  has  recently  culminated  in  so. 
ad  a  success— of  the  subject  of  this  paper,  it  may  not  be  out  of  place  to  give 
^Tery  brief  notice  of  his  previous  by  no  means  uneventful  life,  for  all,  or  nearly 
yO,  of  which  I  am  indebted  to  **The  Arctic  Voyages  of  Adolf  Erick  Nordens- 
kjold,  1858 — 1879,"  published  by  Macmillan  &  Co.,  1879. 

Nordenskjold  is  a  native  of  Finland,  and  was  born  at  Helsingfors,  in  No- 
iHcmber,  1832,  of  a  race  known  for  many  generations  to  possess  great  qualities. 
Whilst  yet  a  boy,  he  was  an  industrious  collector  of  minerals  and  insects,  and 

bnpanied  his  father,  a  well-known  naturalist,  on  many  of  his  excursions, 
preparing  himself,  without  being  aware  of  it,  for  his  future  great  work.  At 
^first  he  was  extremely  idle  when  at  school,  his  free  spirit  refusing  to  be  under  due 
Vscipline;  but  when  this  discipline  was  relaxed,  he  became  very  industrious  and 
Sitttentive,  and  was  soon  among  those  who  obtained  the  best  reports. 

At  this  school — the  Gymnasium  at  Borgo — a  revolution  took  place,  in  1848, 
taiong  the  pupils,  in  consequence  of  two  of  them  being  subjected  to  corporal 
panishment,  and  nearly  half  the  young  men  had  to  leave  the  institution— among 
ttem  Nordenskjold. 

His  chief  studies  in  the  University  of  Helsingfors — which  he  entered  in 
\%^ — were  Chemistry,  Natural  History,  Mathematics,  Physics,  and,  above  all, 
lAioeralogy  and  Geology.  He  hal  already  acquired  much  skill  in  recognizing 
and  collecting  minerals  during  his  father's  tours,  so  that  he  was  at  an  early  age 
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found  capable  of  taking  charge  of  the  fine  mineral  collection  at  Frugord.  *'Bf 
these  experiences  he  acquired  a  keen  and  certain  eye  for  recognizing  minerals.* 
After  passing  his  examination,  in  1853,  he  accompanied  his  father  on  a  minc^ 
logical  excursion  to  Ural,  and  paid  much  attention  to  the  iron  and  copper  mineb 
On  his  return,  he  continued  his  favorite  studies,  and  about  the  year  1855-$^ 
wrote  papers  on  the  **  Crystalline  Forms  of  Graphite  and  Chondrodite,"  "A 
Description  of  the  Minerals  found  in  Finland,"  various  articles  on  Mineralogf 
and  Molecular  Chemistry,  etc.;  and  also,  in  conjunction  with  another 
man,  **The  MoUusca  of  Finland."  He  was  during  this  time  appointed  Cunttr 
of  the  Mathematico-Physical  faculty,  and  Mining  Engineer  Extraordinary,  to 
each  of  which  a  small  salary  was  attached. 

He  did  not,  however,  long  enjoy  these  his  first  paid  appointments,  having 
been  removed  before  his  second  quarter's  salary  was  paid,  because  of  somepo;' 
litical  speeches  made  in  ** heedless  fun  and  frolic"  at  a  convivial  dinner,  whert 
one  of  those  present  parodied,  in  a  very  effective  manner,  a  famous  speech 
Palmerston's  about  the  taking  of  the  Baltic  fortresses.     This  difficulty  ended 
NordenskjOld  having  to  leave  his  native  land   and  take  up  his  quarters  fort 
time  at  Berlin,  where  he  continued  his  pet  studies,  and  made  the  acquaintaooft 
of  some  distinguished  men,  to  whom  his  father's  well-known  name  was  a 
favorable  introduction. 

He  returned  to  Finland,  was  offered  positions  of  honor  and  emolument,  bnt 
in  consequence  of  an  imprudent  speech,  had  again  to  leave  that  country  for 
time;  the  Governor  General,  Von  Berg,  being  evidently  inimical  to  him.  D* 
ing  this  period  of  exile  he  made  his  first  Arctic  voyage  with  Torell  to  Spitzbergcir 
in  1858,  in  the  autumn  of  which  he  again  visited  Finland,  and  was  offered  a  sil* 
uation  of  trust,  but  difficulties  were  raised  by  Von  Berg,  to  whom  he  would  irt 
express  regret  for  what  he  had  done,  and  *  *  who  told  him  he  must  bid  good-bye 
to  Finland."  He  got  his  passport,  and  in  fourteen  days  crossed  the  frontier  intf 
Sweden,  of  which  country  he  became  a  naturalized  citizen.  Subsequent  to 
1862,  when  Von  Berg — who  had  cruelly  denied  Nordenskjold  the  privilege  of 
visiting  his  dying  mother — had  ceased  to  be  Governor  General,  he  was  permitted 
to  visit  Finland  whenever  he  pleased. 

In  the  season  of  1858-9,  he  was  appointed  to  take  charge  of  the  Minerak^ 
ical  Department  of  Riks  Museum  at  Stockholm,  vacant  by  the  death  of  the  ftfr 
mer  able  Curator,  Mosander.  His  whole  history  at  this  time  is  a  continuous 
record  of  constant  and  useful  scientific  work,  showing  great  capacity  and  ca- 
ergy,  both  mental  and  physical. 

In  1864  he  went  on  his  first  Arctic  expedition  under  his  own  command, 
with  very  limited  means,  and  in  a  small  sailing  vessel.  The  results  were  mud 
less  than  were  looked  for  (although  during  this  summer  the  sea  was  very  free 
from  ice),  in  consequence  of  his  meeting,  when  sailing  northward,  seven  boats 
laden  with  walrus  hunters,  from  vessels  that  had  been  wrecked,  with  whom  be 
was  compelled  to  return  immediately  to  Norway.  The  sales  of  animals,  etc, 
killed  during  this  expedition  paid  part  of  the  expenses. 
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A  strenuous  effort  was  made  by  Nordenskjold,  during  the  summer  of  1868, 
K>  reach  a  high  northern  latitude  in  the  iron  steamer  '<  Sofia,  "^  far  too  weak, 
both  in  build  and  steam  power,  to  contend  successfully  with  the  ice-pack  usually 
iDond  north  of  Spitzbergen;  nevertheless,  he  reached  the  very  high  latitude  of 
li^  42'  N.,  on  the  i8th  of  September,  this  being  the  highest  well  authenticated 
Ittitude  reached  by  any  vessel  (Parry's  boats  in  1827  excepted)  at  this  date. 
Later  on  in  the  season,  the  vessel  leaked  so  badly,  from  a  blow  against  an  ice 
loe,  that  she  was  with  difficulty  brought  back  to  her  old  anchorage  in  one  of  the 
%iitzbergen  harbors,  where  she  was  beached  and  the  damage  patched  up. 

On  his  return  from  this  expedition,  NordenskjOld  was  awarded  the  Foun- 
fcrs*  gold  medal  by  the  Royal  Geographical  Society  of  London. 
i  I  am  happy  to  find  that  this  experienced,  truthful,  and  distinguished  ex- 
plorer is  of  opinion  that,  **in  a  not  too  unfavorable  year,  it  would  certainly  be 
poisible  to  reach,  from  the  northwestern  extremity  of  Spitzbergen,  a  far  higher 
iMimde  than  Sir  George  Nares'  vessel  attained  during  the  last  English  Polar  Ex- 
pedition." t 

I  In  1872,  that  admirably  generous  and  public  spirited  gentleman,  Mr.  Oscar 
Dickson,  again  nobly  volunteered  the  funds  requisite  for  another  Polar  expedi- 
jbOt  with  the  same  object  as  the  last,  but  on  this  occasion  sledging  over  the  ice 
was  to  be  attempted. 

NordenskjOld  closely  discussed  the  question  as  to  whether  reindeer  or  dogs 
pKie  best  as  draught  animals,  and  to  settle  this  question  satisfactorily  he  paid 
Greenland  a  visit  in  1870.  So  as  to  utilize  this  Greenland  tour  to  the  utmost,  he 
■ade  an  excursion  over  the  inland  ice  of  this  ill-named  country,  which  is  cer- 
IttDly  the  reverse  of  ** green."  He  was  accompanied  on  the  ice  by  the  botanist, 
Berggren,  and  on  this  of  all  places  the  most  unlikely  for  a  botanist  to  find  any- 
ftng  worthy  of  notice  in  his  own  special  science,  the  remarkable  discovery  was 
■ttde  that  this  ice  was  everywhere  covered  with  a  scanty  vegetation  of  micro- 
iBopic  algae.  Their  progress  was  interrupted  by  many  crevasses,  so  that  they 
■ached  only  about  thirty  miles  inland. 

Nordenskjold  determined  on  taking  with  him  reindeer  instead  of  dogs,  be- 
canse  they  would  serve  as  food,  each  deer  being  counted  upon  as  yielding  up- 
i%ard  of  100  lbs.  venison;  but  the  deer  required  so  large  a  supply  of  mosses  and 
ftchens  for  food,  that  an  extra  vessel  had  to  be  hired  for  their  transport. 

This  year  (1872)  the  state  of  the  ice  on  the  northern  shores  of  Spitzbergen 
^vas  found  unusually  rough  and  unfavorable,  and,  to  make  matters  worse,  the 
itindeer  all  escaped  very  soon  after  they  were  put  on  shore.  The  auxiliary  ves- 
•d  ah-eady  mentioned  and  another  which  had  been  required,  were  to  have  re- 
tJinicd  to  Sweden  immediately  after  discharging  their  cargoes,  but  were  unfor- 


*  An  iron  steamer  is  not  so  good  for  Arctic  service  as  one  built  of  wood.    The  cold  makes  the  iron  brittle. 
•JLR- 
t  This  £ae  of  route  I  have  consistently  advocated  for  more  than  a  quarter  of  a  century,  chiefly  on  ac- 
cent of  Parry's  experience  of  1827,  and  because  there  is,  as  far  as  yet  known,  a  channel  300  miles  wide  for 
dbe  ice  to  move  freely  in,  instead  of  narrow  straits  leading  northward,  which,  according  to  my  own  experi> 
«cc,  aad  tbat  of  others,  are  impenetrably  blocked  up  with  ice,  either  at  one  end  or  the  other.— J.  R. 
IV— » 
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tunatdy  shut  up  by  the  ice  in  Mussel  Bay — an  unusual  thing — and,  not  haviog 
provisions  enough  for  wintering,  the  supply  of  food  taken  for  the  crew  of  009  j 
vessel  was  too  small  to  feed  so  many  mouths;  the  difficulties  were  further 
creased  by  their  being  obliged  to  receive  and  give  rations  to  a  number  of  shi£ 
wrecked  walrus  hunters,  who  otherwise  would  have  starved. 

The  expedition,  useful  in  other  respects,  was  a  perfect  failure  in  its  main 
jcct,  that  of  getting  far  to  north. 

As  these  two  last  expeditions  were  wholly  with  the  object  of  making  a 
progress  Poleward,  I  shall  offer  a  few  remarks  on  the  various  routes  to  the  ] 
either  already  attempted  or  in  prospect,  before  describing  Nordenskjold's  uiost  I 
recent  and  grandly  successful  Arctic  voyage  to  the  northeast;  thinking  it  may  be 
of  interest  to  those  who  have  not  made  Arctic  voyages  especially  their  study,  w 
point  out  the  various  routes  to  the  North  Pole  that  have  been  attempted,  aod  u> 
mention  the  difficulties  that  have  been  encountered,  and  their  causes,  in  the  cf 
forts  to  make  the  northwest  passage,  which  has  been  discovered,  but  has  never 
been  made  in  the  tru«  sense  of  the  word,  that  is,  by  a  vessel  passing  from  the! 
Atlantic  to  the  Pacific  ocean,  or  vice  mrsa^  northward  of  the  American  ContJ-j 
nent* 

Contrary  to  the  theories  of  many  presumably  good  Arctic  authorites, 
advocate  narrow  channels  of  the  sea  for  Arctic  navigation,  such  channels  hafi 
in  practice,  been  found  the  worst  possible  for  this  purpose,  especially  when 
direction  lay  in  anything  approaching  to  a  north  and  south  course,  as  they 
always  been  blocked  with  impenetrable  ice  in  one  part  or  other.     As  cjtamp 
of  this,  I  may  mention  Smith  Sound,  which  was  found  completely  sealed  up  1 
the  ice-pack  at  its  northern  outlet  in  1875.   In  the  narrow  Fury  and  Heda  Stn 
Parry*s  advance  westward  was  stopped  by  close  packed  ice  at  its  western  op 
ing  in  1S23. 

Franklin*s  northward  progress  through  Wellington  Channel  must  have  i 
stopped  in  a  similar  manner  in   1845,  for  he   turned  back  the  same  year. 
1846,  *47,  '48,  the  ships  of  the  same  good  and  noble  but  unfortunate  navig 
were  shut  up  by  and  abandoned  in  the  ice,  near  the  south  entrance  of  the 
what  narrow  channel,  named  by  me  Victoria  Strait  in  185 1 ;  the  pressure  of  i 
ice-pack  coming  down   from  the  northwest  through   McClintock  Channel^ 
checked  in  its  progress  by  King  William's  Land,  must,  from  my  experience  of  i 
have  been  immense.     Franklin's  officers  did  not  Pt  that  time  know— a  fact  \ 
tained  by  me  in  1854— that  King  William's  Land  was  an  island,  and  thalj 
passing  eastward  of  it,  the  ice  pressure  might  in  a  great  measure  have 
avoided. 

Bellot  Strait,  which  bounds  the  extreme  north  point  of  America  in  latiti 
71*^  57'  N.,  was  found  impracticable  by  the  Fox,  in  1858-9,  in  consequoice 
the  ice-pack  at  its  western  end. 

Prince  of  Wales's  Strait— another  narrow  channel — separating  Banks  LaD<i 
from  WoUaston  Land»  was  of  easy  access  from  the  south,  both  by  McQurc  J 
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1850,  and  by  CoUinson  in  1S51,  but  its  northern  entrance  was  completely  sealed 
up  by  the  ice  floes. 

Finally,  Banks  Strait  was  a  fatal  obstruction — fatal  I  mean  as  regards  the 
making  of  the  northwest  passage — to  Parry  sailing  westward  in  18 19,  and 
equally  so  to  McClure  in  1851,  '52,  and  *S5,  going  eastward  from  Behring  Strait^ 
when  he  had  to  abandon  his  ship  in  Mercy  Bay,  and  with  his  crew  take  refuge 
OD  board  Kellett's  vessels,  which  were  also  abandoned.  They  then  took  pass- 
age in  an  auxiliary  steamer  to  England  via.  Lancaster  Sound  and  Davis  Straits, 
thus  making  or  finding  a  northwest  passage  by  walking  one  or  two  hundred  miles 
over  the  icecovered  sea. 

Sea  channels  having  an  east  and  west  direction,  when  of  considerable  length, 
arc  Ufiually  pretty  free  from  obstruction,  as  the  land  to  the  north  in  a  great  meas- 
ure prevents  ice  pressure  from  that  direction. 

An  idea  has  recently  been  started,  and  papers  have  been  read  on  the  sub- 
t,  advocating  an  advance  Pole-ward  between  the  meridians  of  50^  and  60° 
cast  longitude  to  Franz  Joseph  Land,  which  is  acknowledged  to  h^  possible  of  ap- 
proach alx)ut  once  in  ev^ry  five  or  six  years.  If  this  assumption  is  correct,  as  I 
presume  it  may  be,  because  mentioned  by  the  advocates  of  this  route,  it  must  1  e 
most  dangerous,  for,  supposing  a  ship  to  reach  the  south  portion  of  Franz  Joseph 
Land  in  M^  favorable  year,  she  would  in  all  probability  be  shut  up  and  prevented 
r&om  getting  back  for  five  or  six  years^ — a  much  longer  detention  than  is  either 
fe  or  desirable. 

1  have  already  quoted  Nordenskj Old's  favorable  opinion  of  the  northward 
ate  via  the  west  shore  of  Spilzbergen,  where  we  know  there  is  a  wide  channel 
of  sea  as  far  as  83"^  north  latitude,  seen  by  Parry  in  1827.  That  greatest  of 
Arctic  navigators,  when  in  latitude  82°  45'  N.,  could  not  find  an  ice-floe  sufB- 
dcntly  large  and  strong  to  haul  his  boats  upon,  so  as  to  protect  them  from  be- 
ing nipped,  and  remarks  in  his  journal,  **such  was  the  state  of  the  ice  at  this 
my  extreme  north  point" — the  fact  being  that,  the  farther  north  he  went  the 
smaller  and  weaker  the  floes  became.  This  Spitzbergen  route  has  never  been 
attempted  by  large,  well  equipped,  and  powerful  screw  steamers  such  as  those  of 
Nares  in  1875,  or  like  the  fine  ships  now  almost  universally  used  by  the  seal 
hunters  from  Dundee  and  Peterhead. 

Previous  to  his  great  undertaking  which  ended  so  gloriously,  Nordenskjold 
undertook  two  preliminary  shorter  voyages,  as  it  were  to  feel  the  way.  For  this 
purpose  he  made  a  voyage  eastward  in  1875,  ^^^^  ^  small  sailing  sloop  of  70 
tons  burden,  crossed  the  Kara  Sea.  and  reached  the  Yeniessei  River  without  dif- 
ficulty, the  vessel  returning  the  same  season  by  the  same  route.  Almost  every- 
thing  intended  by  this  expedition  was  effected— something  unusual  in  Arctic  dis- 
covery. It  being  supposed  that  the  cause  of  success  in  1875  ^'^^  an  unusually 
bvorable  state  of  the  ice,  Nordenskjold  went  the  following  year  by  nearly  the 
same  course  in  a  steamer  of  400  tons,  and  made  the  voyage  with  equal  success — 
thus  proving,  as  far  as  possible  where  such  an  uncertain  element  of  obstruction 
as  ice  movement  is  concerned,  the  practicabiUty  of  navigating  these  ^eas^. 
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The  earliest  recorded  attempt  to  find  a  northeast  passage — that  is,  to  take  a 
vessel  from  the  Atlantic  to  the  Pacific  ocean,  north  of  Europe  and  Asia,  via 
Behring  Strait — was  that  of  Sir  Hugh  Willoughby,  more  than  three  hundred 
years  ago.  He  and  his  whole  crew  were  found  frozen  to  death  (probably  starved), 
where  they  had  been  wintering  on  the  shores  of  Russian  Lapland.  This  expedi- 
tion, consisting  of  three  small  vessels,  sailed  in  1553. 

A  number  of  other  expeditions  were  sent  out  in  the  i6th  and  17th  centuries 
with  the  same  object,  under  commanders  whose  names  appear  prominently  in  our 
more  recent  Arctic  maps  (see  Stanford's  Circumpolar  Maps),  the  most  conspicuous 
being  those  of  Barentz  (a  Dutchman)  and  Hudson.  Later  on,  the  Russians  un- 
dertook the  exploration  of  these  seas,  and  sent  out  no  fewer  than  eighteen  exp^ 
ditions,  all  of  which  failed  in  their  main  object.  The  last  of  these  returned  in 
1837,  on  which  Von  Baer,  the  Academician,  asserted  it  was  an  ice  cellar. 

For  NordenskjOld's  great  voyage,  the  patriotic  and  generous  Mr.  Oscar 
Dickson,  already  so  frequently  mentioned,  contributed  ;^i 2,000,  including  the 
purchase  of  the  "  Vega,"  a  steam  whaler  of  500  tons  and  60  horse-power,  this  be- 
ing a  much  finer  vessel  in  every  respect — apart  from  the  great  advantage  of 
steam-power — than  was  ever  previously  employed  for  the  contemplated  work. 
By  a  grant  from  the  king  of  Sweden  of  ;^2,2oo,  and  an  equal  amount  from  a 
Russian  gentleman,  Mr.  Alexr.  Sibiriakoff,  with  other  subscriptions,  the  sum 
of  ;^2  0,000  was  obtained. 

The  minor  objects  of  this  expedition  were  too  numerous  to  mention  in  a 
notice  so  brief  as  this;  it  is  sufficient  to  say  that  with  so  experienced  and  scien- 
tific a  leader  and  an  admirable  staff  of  able  men  to  support  him,  no  single  pur- 
suit that  could  tend  either  to  the  advancement  of  science  or  of  industrial  devel- 
opment was  neglected.  The  expedition  was  extremely  fortunate  in  having  as 
captain  of  the  **Vega,'*  Lieut.  Palander,  who,  although  still  young,  had  aheady 
had  much  experience  of  ice  navigation.  The  crew  of  the  **  Vega"  consisted  of 
thirty  persons  in  all,  of  whom  nine  were  officers  and  scientists,  three  Norwegian 
walrus  hunters,  and  the  remaining  eighteen  picked  from  about  200  volunteer  sea- 
men of  the  Swedish  navy.     They  were  fully  provisioned  for  two  years. 

The  **  Vega"  sailed  from  Gottenborg  on  the  4th  of  July,  1878,  and  from 
Tromsoe  on  the  21st,  accompanied  from  the  latter  place  by  the  small  steamer 
"Lena,"  bound  for  the  river  of  that  name. 

On   the  30th  of  the  same  month,  the  **Vega"  reached  the  shores  of  the 

Kara  Sea,  and   anchored  at  Chabarova,  a  Samoyede  village,  near  which  the  two 

vessels  Fraser  and  Express  had  been  at  anchor  since  the  20th,  and  had  seen  no 

ice  all  these  ten  days.     The  Lena  arrived  on  the  31st,  and  both  she  and  the 

"Vega"  took  on  board  coals  from  the  Express,  and  then  sailed  on  the  ist  of 

igust.     The  whole  of  the  Kara  Sea  was  traversed  without  seeing  ice,  except 

**  drift "  of  floes  too  rotten  or  broken  up  to  impede  navigation.     On  the  6th 

.ugust  they  came  near  to  anchor  in  Dickson's  Harbor,  in  lat.   73°  25'  N., 

;.  82®  E.  (?),  having  advanced  more  than  500  miles  in  six  days. 
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After  spending  a  day  in  surveying  the  harbor,  the  vessels  continued  their 
eastward  voyage. 

On  the  19th  of  August  the  first  object  of  the  expedition  was  accomplished, 
bjr  its  arrival  at  the  extreme  north  point  of  the  Old  World,  named  variously 
Cape  Chelyuskin,  Cape  Severo,  or  Northeast  Cape,  its  latitude  being  77°  41'  N., 
loDgitude  104**  i'  E.  On  this  part  of  the  voyage  a  good  deal  of  detention  had 
been  caused  by  fogs,  but  the  little  ice  met  with  had  been  either  too  much  de- 
cayed or  the  floes  too  open  to  prevent  the  easy  and  safe  passage  of  the  steamers, 
being  rather  an  advantage  than  otherwise,  because  the  water  was  kept  smooth. 

A  day  was  spent  at  this  interesting  spot  in  taking  bearings  and  collecting 
specimens  of  all  kinds.  The  ships  then  resumed  their  route,  steering  nearly  due 
cast  away  from  the  land  (instead  of  following  the  coast  line,  which  here  turned 
to  the  south),  in  the  direction  of  the  New  Siberian  Islands;  but  a  dense  ice-pack 
met  with  on  the  2  2d  put  a  stop  to  their  advance  in  this  direction,  and  they  had  to 
retrace  their  way,  and  by  the  evening  of  the  23d  were  again  in  open  water; 
then,  by  keeping  more  to  the  southward,  no  more  ice  was  met  with  up  to  the 
mouths  of  the  river  Lena,  where  the  little  vessel  of  that  name  parted  company 
with  her  larger  consort  on  the  night  of  the  27th,  the  latter  continuing  her  course 
toward  Behring  Strait 

In  three  days,  notwithstanding  that  there  was  much  time  lost  in  dredging 
and  taking  soundings,  360  miles  were  accomplished,  showing  how  little  obstruc- 
tion there  had  been  by  ice,  which  was,  however,  seen  in  greater  or  less  quanti' 
lies  to  the  north.  As  they  advanced,  however,  it  was  necessary  to  keep  to  the 
open  channel  along  the  coast,  which  they  had  to  hug  closely,  as  the  strip  of  water 
became  narrower  every  hour ;  yet  no  serious  delay  was  caused  as  far  as  Cape 
Schelagskoi,  which  was  arrived  at  on  the  6th  of  September,  being  still  about  500 
miles  from  Behring  Strait. 

The  ice  was  now  found  so  closely  packed,  that  it  was  requisite  to  approach 
Jtill  nearer  the  coast  to  find  an  open  channel.  Whilst  attempting  with  much  dif- 
iculty  to  do  this,  two  large  skin  boats,  of  the  same  build  as  the  Oomiaks  of  the 
Eskimos,  came  off  full  of  natives,  the  first  people  that  had  been  seen  since  leav- 
ng  Chabarova,  about  2,500  miles  to  the  east.  These  could  speak  neither  Rus- 
ian  nor  any  other  language  understood  by  the  Swedes.  One  boy  could  count 
en  in  English,  showing  that  they  had  probably  more  communication  with  Amer- 
can  whalers  than  with  the  Russians.  These  Tchuktch6  were  found  still  to  use 
ome  implements  of  stone  and  bone,  and  their  features  have  an  undoubted  re- 
emblance  to  the  Mongols  of  the  Old  World,  and  the  Eskimos  and  Indians  (?) 
f  the  New.  Evidendy  these  Tchuktch^  resemble  closely  in  habits  the  Eskimos, 
nd  preserve  like  them  the  contents  of  the  reindeer  paunch  for  food.f 

The  winter  quarters  of  the  **  Vega"  proved  safe,  and  were  in  other  respects 

t  At  page  385  of  *'  Nordenskjold's  Arctic  Voyages,"  he  says  of  the  Tchuktches— "a  tribe  doubtless  de- 
eded from  the  Eskimos  of  Greenland."  In  my  communications  with  the  Eskimos  at  several  positions  on 
>e  American  coast,  I  was  led  to  believe,  from  what  they  told  me,  that  they  had  migrated  from  the  Wtst,  and 
n  from  the  Emst^  and  therefore  the  Greenlanders  were  most  probably  descended  from  the  Asiatics. 
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favorable  for  comfort  and  health,  being  so  little  to  the  north,  that  even  on  the 
shortest  day — 21st  December — they  had  four  or  five  hours  daylight.  Villages  of 
from  five  to  fifteen  tents  or  most  friendly  Tchuktches  studded  the  coast,  from 
whom  reindeer  venison  and  bear's  meat  were  obtained,  being  no  doubt  one  of 
the  causes  why  no  symptoms  of  scurvy  made  their  appearance.  These  people 
may  he  called  Marine  Tchuktches,  in  contradistinction  to  the  Reindeer  Tchukt- 
ches, who  wander  about  from  place  to  place  with  their  herds  of  tame  deer,  and 
who  supply  the  former  by  barter  with  the  skins  of  this  most  useful  animal,  whidi 
form  their  winter  dress.  J 

It  is  to  be  regretted  that  here,  as  elsewhere,  where  the  civilized  man  goes, 
the  natives  have  been  taught  the  love  of  alcohol,  which  is  especially  baneful 
where  this  demoralizing  drink  is  used  as  an  article  of  barter,  an  offense  of  whidi 
I  am  happy  to  find  NordenskjOld  was  not  guilty — only  giving  **a  drop  now  and 
then  to  encourage  theio."  The  American  whalers  bring  slnnually  large  quantities 
of  spirits  to  this  coast,  notwithstanding  the  prohibition  of  the  Russian  govern- 
ment. 

The  ** Vega'* was  liberated  from  her  ice  fetters  on  the  18th  July,  1879; 
passed  East  Cape  at  the  narrowest  part  of  Behring  Strait,  and  entered  the  Pacific 
on  the  20th  of  July,  thus  completing  the  northeast  passage — a  glorious,  and  in 
all  probability  a  most  useful  work,  worthy  of  this  distinguished  explorer.  The 
wonderful  enthusiastic  reception  that  the  Swedish  Arctic  hero  has  met  with,  from 
the  time  of  his  reaching  Japan  until  his  arrival  at  Stockholm,  the  capital  of  his 
adopted  country,  expresses  better  than  any  writing  can,  how  well  and  truly  his 
work  is  appreciated. 

If  I  may  be  permitted  to  express  a  regret,  it  is  that  NordenskjOld  did  not 
sail  from  Gottenborg  ten  or  twelve  days  earlier  than  he  did,  because  there  seems 
little  doubt  that,  had  he  done  so,  he  would  have  completed  the  passage  in  the 
summer  of  1878.  The  Kara  Sea  was  certainly  navigable  ten  days  before  he 
traversed  it,  and  nearly  all  the  ice  met  with  was  in  a  decayed  state,  capable  of 
causing  little  obstruction  in  deep  water.  In  fact,  its-  decayed  state  during  the 
latter  part  of  the  voyage,  was  in  a  great  measure  the  cause  of  obstruction,  be 
cause  it  floated  into  much  shallower  water  than  the  undecayed  floes  would  do, 
and  in  a  less  depth  than  was  required  to  float  the  **  Vega,"  and  thus  her  advance 
was  obstructed,  as  was  the  case  with  Captain  Collinson's  vessel  in  the  autumn  of 
1 853?  on  the  somewhat  similar  low,  flat,  Arctic  shore  of  America,  west  of  Mc- 
Kenzie  River,  when  making  his  way  from  the  east  toward  Behring  Strait. 

Whilst  on  the  eastward  voyage,  early  in  the  seasons  of  1850  and  1851,  no 
difficulty  was  found  in  making  a  passage  either  by  CoUinson  or  McClure,  because 
at  that  time  of  the  year  the  floes  were  much  thicker  and  larger,  and  took  the 
ground  in  deeper  water  than  was  required  to  float  their  ships,  thus  leaving  a  nav- 
igable channel  between  the  ice  and  the  shore.  — London  Journal  of  Education. 


\  Numerous  graves  with  burnt  human  bones  were  found.    These  were  covered  first  with  turf^  and  thct 
with  small  fl]«t         es. 


S.  S.  Haldeman,  A.  M.,  the  distinguished  scientist,  a  Professor  in 
jnnsylvania  University,  died  at  his  home  at  Chickies,  Lancaster  county,  Pa,, 
tpiember  loth.  He  was  born  near  Columbia,  Pa.,  in  1812,  and  pursued  his 
udies  at  Dickinson  College  until  1850.  In  1836  he  was  chosen  an  assistant  in 
ic  New  Jersey  Geological  Survey,  and  held  the  same  office  in  the  ensuing  year 
f  the  Pennsylvania  Geological  Survey.  While  engaged  in  this  capacity  there  he 
bcovered  the  oldest  fossil  known  at  that  lime,  viz,  :  ScalMus  ituans.  In  1851 
b  was  chosen  to  the  chair  of  natural  history  in  the  University  of  Pennsylvania 
nd  held  it  till  1855,  when  he  entered  upon  the  duties  of  corresponding  professor- 
nn  in  Delaware  College,  and  later  in  the  same  year  became  Professor  of  Geology 
^■Chemistry  at  the  Agricultural  College  of  Pennsylvania,  At  the  time  of  his 
Rk  and  for  many  years  before  he  was  the  Professor  of  Comparative  Philology 
\  the  University  of  Pennsylvania,  and  attended  and  took  a  prominent  part  in  the 
meeting  of  the  American  Philological  Association  of  Philadelphia.  He 
^the  author  of  numerous  articles  on  conchology,  entomology  and  pal  aeon- 
iology,  and  among  his  principal  papers  was  his  Analytic  Ornithological  Mono- 
paphof  the  Fresh  Water  Univalve  Mollusca,  published  in  1840  and  1845;  ^If>i^- 
^aphy  du  Genre  Leploris,  published  in  Paris  in  1847,  and  papers  on  Linguistic 
oology,  1S49;  Zoology  of  the  Invertebrate  Animals,  New  York,  1839,  and 
be  Relations  of  the  English  and  Chinese  Languages,  published  in  1856, 
Jwork  entitled  Analytic  Orthography,  which  consists  of  investigations  into 
bilosophy  of  language,  obtained  for  him  in  England  the  highest  Trevellyan 
I  in  1858,  over  eighteen  competitors* 
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PHYSICS. 


FRESHET  OF  JULY  1880  IN  THE  MISSOURI  RIVER. 


The  high  water  of  July  1880,  was  the  largest  body  or  accumulation  of  rain- 
water in  the  river  at  any  one  time  in  the  last  twenty-seven  years,  and  yet  in  the 
bounties  of  Lincoln  and  St.  Charles  it  did  not  reach  the  ordinary  high  banks  of 
tte  river  by  thirty  inches,  or  the  height  of  the  high  water  of  1876  by  twenty-eight 
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any  were  of  the  opinion  that  the  river  did  not  have  capacity  to  hold  the 

cotning  down,  even  before  it  commenced  raining  between  the  Des  Moines 

Missouri  Valleys,  but  when  the  series  in  near  succession,  of  unusual  heavy 

came  at  maximum  height  of  flood,  the  general  opinion  was  that  the  river 

be  higher  than  in  the  last  three  decades. 
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Why,  admitting  the  causes  stated,  did  not  the  river  reach  the  height  of  '7ft 
or  the  greater  height  of  '51  ? 

Simply  that  none  of  the  snow-water  mingled  with  the  flood  just  past  In  iSyi 
from  thirty  to  forty  per  cent,  of  the  snow  that  fell  during  the  winter  of  1875  aofl 
1876  and  drained  into  the  Upper  Mississippi, mingled  with  that  flood,  hence  high 
er  than  the  flood  of  1880.  Again  it  may  be  asked,  why  the  flood  so  destructifv 
above,  did  not  reach  the  danger  line  by  more  than  two  feet  in  Lincoln  and  St 
Charles  counties  ?  The  answer  is,  the  greater  capacity  of  the  river,  which  il 
from  one  and  three-fourths  to  two  and  a  fourth  miles  wide  in  St.  Charles,  while  i| 
places  above  it  is  not  half  that  width.  And  to  this  fact  may  be  attributed  th 
breaking,  of  the  Sny  Levee,  avarice  crowding  it  out  when  reserve  room  should bl 
left  for  high  water. 

Most  persons  interested  in  the  Mississippi  Valley  are  familiar  with  its  prescal 
condition,  but  the  physical  changes  are  forgotten,  if  ever  understood  by  the  masi 
es,  and  that  the  change  is  a  matter  of  general  interest,  will  justify  giving  some  0 
its  causes.     Twenty-five  years  back,  or  in.  1855,  very  little  of  the  land  drainii^ 
into  the  Upper  Mississippi  was  improved,  say  between  three  and  five  per  cent 
At  that  time  the  population  of  Iowa  was  very  small ;    Minnesota  and  Wisconsil 
were  almost  a  wilderness,  and  the  dense  forests  of  those  States  were  unbroken  cr 
cept  by  the  bridle  or  foot-path  of  the  Indians  aftd  very  few  small  clearings  on  the 
principal  streams.      The  chief  physical  changes  in  the  last  twenty-five  years  aiei 
the  gradual  lowering  of  the  high  water,  the  lessening  of  malarial  fevers  and  tbn 
climatic  changes  of  warmer  summers  and  colder  winters.  | 

The  change  of  temperature  of  seasons  is  generally  admitted  to  be  caused  by  ] 
the  destruction  and  cutting  and  clearing  of  the  forests.  The  decrease  of  fevers: 
is  owing  to  the  increased  cultivation  of  the  land,  making  it  porous  and  absorb-  i 
ent,  and  the  general  drainage  of  the  land  as  cultivated. 

The  gradual  lowering  of  maximum  high  water  embodies  several  causes,  the  1 
chief  of  which  is  the  cutting  of  the  timber  in  the  heavy  snow-belt  in  the  States  of] 
Iowa,  Minnesota  and  Wisconsin,  that  drains  into  the  Mississippi  river.      When  I 
these  forests,  that  have  furnished  lumber  for  the  valley  and  country  west  of  the  '■ 
river  for  the  last  twenty  years,  were  intact,  the  heavy  snows  were  shaded  and  did 
not  thaw  until  the  spring  heat  got  so  strong  that  nearly  all  the  snow  was  changed 
to  water  in  a  few  days — and  swelling  the  streams  and  rivers  so  rapidly,  that  whett 
emptying  into  the  Mississippi  they  had  the  appearance  of  crested  waves.     Heavy 
snows  rapidly  changed  into  water,  and  all,  centering  in  the  one  channel,  resulted 
in  high  water,  and  then  such  high  waters  reached  the  wide  lower  plateaus  along 
the  river,  when  the  season  was  very  wet,  or  in  conjunction  with  very  heavy  rains, 
as  happened  at  intervals  of  fifteen  or  twenty  years,  resulted  in  overflow.      The 
doing  away  in  chief  with   this   cause  has  been    the    work   of  the   lumberman 
and  pioneer  for  the  last  twenty-five  years,  as  slowly  but  surely  they  have  been 
cutting  away  the  great  pineries  at  a  rate  varying  from  one  to  five  per  cent,  a  year, 
80  that  at  this  time  not  more  than  twenty-five  per  cent,  of  the  original  forest  re- 
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udns  in  the  tributary  snow-belt,  and  the  result  is,  that  as  the  snow  is  unshaded, 
be  feeble  warmth  of  early  spring  sun  is  admitted,  it  begins  to  thaw  first  slowly, 
m  faster  as  the  warmth  increases,  so  that  all  the  snow  unshaded  is  thawed  and 
lissed  into  the  streams  and  small  rivers  in  March  to  find  rest  in  the  Mississippi 
he  early  part  of  April ;  and  the  snow  thawing  so  gradually  off  the  lands  cleared 
ku  it  now  makes  litde  perceptible  change  in  the  river  below  Keokuk — a  fact  well 
kiown  to  river  men.  The  quarter  of  the  snow-belt  yet  shaded  (but  gradually  di^ 
pbushing)  gets  to  the  river  about  the  first  of  May,  to  be  shaded  by  the  Missouri 
Iboot  the  last  of  May.  This  gradual  outcome  of  the  snow-water  is  the  chief 
tHBe  of  the  gradual  decrease  of  the  average  high  water.  Next  cause  in  impor- 
iHice  is  the  increase  of  the  cultivation  and  draining  of  the  land  tributary  ns  the 
mfiice  is  cultivated,  the  absorption  is  increased,  and  the  ditches  pass  off  quickly 
|ikit  is  not  absorbed ;  and  as  the  streams  conveying  surplus  surface  water  to  the 
fifcr,  the  lower  emptying  will  keep  out  of  the  way  of  the  upper,  and  the  capacity 
If  the  river  where  one  and  a  half  to  two  miles  wide,  as  it  is  below  Cap  au  Gris,  is 
irfkient  to  hold  extraordinary  rain-floods,  as  demonstrated  in  the  last.  Again, 
V  the  surface  of  the  ground  is  cultivated  or  cleared  the  evaporation  increases, 
Msch  is  no  small  matter  in  the  extent  of  area  that  drains  into  the  valley,  and, 
iHtly,  the  increase  of  current.  In  answer  to  the  theory  some  persons  have,  that 
litlie  timber  is  cut  off  the  floods  are  higher,  and  particularly  refer  to  some  rivers 
ii  Europe,  let  me  say  that  such  rivers  head  in  mountains,  in  which  the  main 
Aannel  and  tributaries  have  rapid  current,  consequently  rise  and  fall  very  rapidly. 


THE  PHOTOPHONE. 

In  May,  1878,  Mr.  Alexander  Graham  Bell,  well  known  in  connection  with 
Ac  telephone,  announced  before  a  scientific  society  in  London,  his  belief  that  it 
would  be  possible  to  hear  a  shadow  by  interrupting  the  action  of  light  upon  sele- 
aiiim.  At  the  recent  meeting  of  the  American  Science  Association  in  Boston,. 
Mr.  Bell  read  a  paper  describing  at  length  his  experiments  in  the  production  and 
lefvoduction  of  sound  by  light,  and  the  invention  by  Mr.  Sumner  Tainter  and 
Umself  of  an  instrument  for  the  purpose. 

The  influence  of  light  upon  the  electric  conducting  power  of  selenium  is 
wcD  known.  Mr.  Bell  found  the  electric  resistence  of  some  selenium  cells  of 
peculiar  construction  only  one-fifteenth  as  much  in  the  light  as  in  the  dark.  It  oc- 
curred to  him  that  all  the  audible  effects  obtained  in  the  telephone  by  variation 
of  the  electric  current  by  sound  waves,  could  also  be  produced  by  variations  of 
light  acting  upon  selenium;  and  that  with  suitable  transmitting  and  receiving  ap- 
paratus voices  might  be  conveyed  without  a  wire  along  a  line  of  light. 

The  fundamental  idea  on  which  rests  the  possibility  of  producing  speech  by 
the  action  of  light  is  the  conception  of  what  Mr.  Bell  terms  an  undulatory  beam 
of  light  in  contradistinction  to  an  interrupted  beam;  meaning  by  the  former  a 
beam  that  shines  continuously,  but  is  subject  to  rapid  changes  of  intensity. 
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The  apparatus  used  to  give  the  required  undulatory  character  to  light 
sists  of  a  flexible  mirror  of  silvered  mica  or  thin  glass.     The  speaker's  voice  i| 
directed  against  the  back  of  this  mirror,  as  against  the  diaphragm  of  a  tele 
and  the  light  reflected  from  it  is  thereby  thrown  into  corresponding  undulati 
In  his  experiments,  chiefly  with  sunlight,  Mr.  Bell  concentrates  upon  the 
phragm  mirror  a  beam  of  light,  which,  after  reflection,  is  again  rendered  ] 
by  means  of  another  lens. 

The  beam  proceeding  from  the  transmitter  is  received  at  a  distant 
upon  a  parabolic  reflector,  in  the  center  of  which  is  a  sensitive  selenium  cell  i 
nee  ted  in  a  local  circuit  with  a  battery  and  telephone.     In  a  recent  exp 
Mr.   Bell's  associate  operated  the  transmitting  instrument,  which  was  placed  i 
the  top  of  the  Franklin  school  house,  in  Washington,  about  eight  hundred 
distant   from    the  receiver,    placed    in   a  window  of  Mr.    Bell's    laborata 
Through  this  distance  messages  were  distinctly  conveyed  by  means  of  light 
his  laboratory  experiments  Mr.  Bell  finds  that  articulate  speech  can  be  1 
ted  and  reproduced  by  the  light  of  an  oxyhydrogen  lamp,  and  even  by  the  I 
of  a  kerosene  lamp. 

The  rapid  interruption  of  the  beam  of  light  by  a  perforated  disk  gives 
to  musical  tones,  siren    fashion.     With  this  apparatus  silent  motion  prodn 
sound,  loud  musical  tones  being  emitted  from  the  receiver  when  no  sound  i 
made  at  the  transmitter. 

The  importance  of  these  investigations  it  is  impossible  now  to  estimate. 
the  photophone  can  practically  take  the  place  of  the  telephone  is  not  lik 
though  it  is  likely  to  work  radical  changes  in  military  and  other  signaling 
tions.     The  heliograph,  which  has  proved  so  useful  in  recent  campaigns  in 
Afghan  country  and  elsewhere,  can  now  be  made  to  talk  orally  yet  silently  < 
the  heads  of  an  enemy  or  across  impassable  streams  or  other  low  barriers.    F<l 
rapid  communication  between  distant  exploring  or  surveying  stations,  the  ] 
phone  also  promises  to  be  serviceable. 

Another  result  of  Mr.  Bell's  researches  in  this  connection  is  the  discovoy] 
that  many  other  substances  are  sensitive  to  light.     He  has  found  this  property  i 
gold,  silver,  platinum,  iron,  steel,  brass,  copper,  zinc,  lead,  antimony, 
silver,  Jenkins'  metal,  Babbitt's  metal,  ivory,  celluloid,  gutta  percha,  hard 
ber,  soft  vulcanized  rubber,  papar,  parchment,  wood,  mica,  and  silvered 
The  only  substances  found  insensible  to  light  are  carbon  and  thin  mic 
glass.  — Scientific  American, 


DEEP  SEA  RESEARCHES. 

Dr.  Carpenter,  the  great  English  physicist,  has  recentiy  published  some  w 
tnarkable  results  of  his  elaborate  studies  of  the  latest  deep  sea  explorations.  The 
work  of  the  scientific  circumnavigation  expedition  in  the  Challenger,  though  com- 
pleted in  1876,  has  not  until  within  a  few  months,  if  even  now,  been  fully  re- 
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and  some  of  its  most  important  discoveries  are  now  announced  by  Dr- 
ier, its  originator.     One  of  the  first  questions  its  labors  contribute  to  solve 
depth  and  configurations  of  the  ocean  basins. 
The  prevailing  notion  of  the  sea-beds,  Dn  Carpenter  shows,  needs  consider* 
'  '^cation,  none  of  them  having  been  carefully  outlined,  except  thai  of  the 
.ntic  when   sounded   with  a  view  to  laying  the  first   Atlantic  cable. 
c  form  of  the  depressed  area  which  lodges  the  water  of  the  deep  ocean,"  he 
*  is  rather  to  be  likened  to  that  of  a  flat  waiter  or  tea  tray,  surrounded  by 
ated  and  steeply  sloping  rim,  than  that  of  the  *  basin  *  with  which  it  is 
ly  compared  ;"  and  he  adds:    **The  great  continental  platforms  usually 
abruptly  from  the  margins  of  the  real  oceanic  depressed  areas/' 
tc  average  depth  of  the  ocean  floors  is  now  ascertained  to  be  about  13,000 
As  the  average  height  of  the  entire  land  mass  of  the  globe  above  sea  level 
1  1,000  feet,  and  the  sea  area  about  two  and  three-fourths  times  that  of  the 
it  follows  that  the  total  volume  of  ocean  water  is  thjrty-six  times  that  of  the 
ve  the  sea-leveL     These  deductions,  seemingly  unimportant  except  to  the 
of  science,  are  destined  perhaps  to  serve  the  highest  practical  purposes  of 
sea  telegraphy.     The  intelligence  now  quarried  out  of  the  enormous  collec- 
af  later  ocean  researches    shows    the  modern  engineer  and  capitalist   the 
iiy  of  depositing  a  telegraphic  cable  over  almost  any  part  of  the  ocean's 
,  and  ought  to  give  new  confidence  in  the  success  of  all  such  enterprises 
ly  devised  and  equipped.     When  it  is  remembered  that  at  the  beginning  of 
century  La  Place,  the  great  mathematician^  calculated  or  assumed  the  aver- 
depth  of  the  ocean  at  four  miles  (or  8,000  feet  more  than  Dr   Carpenter  de- 
it  to  be  from  actual  survey),  and   that    La  Place's  conclusion  was   the 
view  among  scientists  until  1850,  or  later,  we  get  some  idea  of  the  ad- 
tt  made  in  this  branch   of  terrestrial  physics  by  modern   research.     Not  less 
ffsting  is  a  deduction  Dr.   Carpenter  makes  from  the  deep  sea  temperature 
ervations  in  the  North  Atlantic. 
fn  consequence  of  the  evaporation  produced  by  the   long  exposure  of  the 
fttonal  Atlantic  current,  its  water  contains  such  an  excess  (Jf  salt  as,  in  spile 
its  high  temperature,   to  be  specifically  heavier  than  the  colder  underflows] 
ch  reach  the  equator  from  the  opposite  Arctic  and  Antarctic  basins ;   and, 
sequeotly,  it  substitutes  itself  by  gravitation  for  the  colder  water  to  a  depth  of 
Ktal  htindred  fathoms.       **Thus  it  conveys  the  solar  heat  downward  in  such  a 
iner  as  to  make  the  North  Atlantic  between  the  parallels  of  20°  and  40°,  a 
It  reservoir  of  w^armth/'     The  climatic  effect  of  this  vertical  transfer  of  equa- 
1)  heal  is  obvious.     If  the  great  heat-bearing  currents  which  enter  the  North 
miic  traversed  its  bosom  as  surface  currents,  they  would  expend  their  warmth 
ely  in  the  high  latitudes.       But,  as  their  heavy  and  highly  heated  volumes  in 
e  measure  descend  to  the  deeper  strata  south  of  the  fortieth  parallel,  then 
of  tropical  temperature  are  permanently  arrested  off  our  eastern  coast,  and 
idy  made  subservient  to  our  climate. — Nineteenth  Century. 
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ANNUAL  ADDRESS  BEFORE   THE   GEOGRAPHICAL   SECTIOh 
THE  BRITISH  SCIENCE  ASSOCIATION,  AUG.  26,  1880. 

BY   GENL.  J.  H.   LEFROY,  F.^l.  S. 

In  Other  regions  geography  was  the  pioneer  of  civilization  and  comn 
Here  for  the  first  time  she  had  been  outstripped,  for  the  telegraph  and  tb 
way  had  tracked  the  forest  or  prairie,  and  traversed  the  mountains  by  paths  I 
unknown  to  her.  Within  living  memory  no  traveler  known  to  fame  had  a 
the  American  continent  from  east  to  west,  except  Alexander  Mackenzie,  in 
No  traveler  had  reached  the  American  Polar  Sea  by  land  except  the  same  ill 
ous  explorer  and  Samuel  Hearne.  The  British  Admiralty  had  not  long  befo 
structed  Captain  Vancouver  to  search  on  the  coast  of  the  Pacific  for  some 
communication  with  a  river  flowing  into  or  out  of  the  Lake  of  the  Woods. 
fabulous  Straits  of  Annian  were  to  be  found  on  maps  of  the  last  century.  " 
sacred  fires  of  Montezuma  "  were  still  burning  in  secluded  valleys  of  Upper 
fornia  when  Her  Majesty  ascended  the  throne. 

After  referring  to  the  memorable  expeditions  of  Franklin  and  Richaiti 
of  Back,  and  Simpson  and  Rae,  he  proceeded  to  point  out  the  many  agend 
work  of  late  years  to  open  up  the  continent;  the  military  operations,  forexu 
of  the  United  States  Government  against  Mexico ;  the  discovery  of  the  prec 
metals ;  the  explorations  for  the  Union  Pacific  and  Canada  Pacific  Railways 
ternational  boundary  surveys ;  the  geological  surveys  of  the  American  and  C 
dian  Governments.  These  had  all  resulted  in  a  surprising  extension  of  geogn 
cal  knowledge  without  any  of  them  having  it  particularly  in  view.  It  was  a  I 
figure  of  speech  sf  I^rd  Dufferin*s  which  described  the  Rocky  Mountains  in  1 
as  being  nearly  **as  full  of  theodolites  as  they  could  hold,"  but  the  Domii 
Government  had  spent  about  three-quarters  of  a  million  sterling  on  explore 
or  surveys  for  their  railway,  and  we  had  only  to  glance  at  a  recent  map  to  (& 
er  nine  sovereign  States  and  seven  Territories  west  of  the  Mississippi,  boua 
by  right  lines,  which  neither  war  nor  diplomacy  had  determined,  laid  oat 
garden-plots,  to  see  that  neither  Asia  nor  Africa  had  unfolded  more  of  their  sec 
in  our  times  than  had  the  nobler  continent  where  Britain  has  cast  her  swarms. 
With  reference  to  the  survey  operations  of  the  Canadian  Government  in 
North-West,  where  the  problem  presented  was  to  prepare  a  vast  territory,  wh 
wanting  in  conspicuous  points,  for  being  laid  out  in  townships  gf  uniform  a 
and  farms  of  uniform  acreage,  he  said  that  the  law  required  that  the  eastern 
western  boundaries  of  every  township  be  true  astronomical  meridians;  and 
the  sphericity  of  the  earth's  figure  be  duly  allowed  for,  so  that  the  northern  bw 
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JLinust  be  less  in  measurement  than  the  southern.     All  lines  are  required  to  be 
over  twice  with  chains  of  unequal  length,  and  the  land  surveyors  are  check- 
astronomical  determinations. 
The  sources  of  the  Frazer  river  were  first  reached  in  February,  1875,  and 
in  a  semi-circular  Basin,  completely  closed  in  by  glaciers  and  high  bare 
s»  at  an  elevation  of  5,300  feet.      The  hardy  discoverer,  Mr.  E.  W.  Jarvis^ 
lied  in  the  course  of  that  exploration  900  miles  on  snow-shoes,  much  of  it 
the  thermometer  below  the  temperature  of  freezing  mercury,  and  lived  for 
three  days,  as  he  expresses  it,  **  on  the  anticipation  of  a  meal  at  the  jour- 
>  end."     Mr.  Jarvis  describes  how  on  one  occasion,  having  walked  into  a 
^concealed  by  snow,  the  current  caught  his  snow-shoes,  turning  them  upside 
and  held  him  like  a  vise,  so  that  it  required  the  united  efforts  of  all  his 
^  to  extricate  him. 
jrThe  final  decision  of  the  Canadian  Government  to  adopt  Burrard's  Inlet  for 
5c  terminus  of  their  railway  relegated  to  the  domain  of  pure  geography 
deal  of  knowledge  acquired  in  exploring  other  lines — explorations  in 
Messrs.  Jarvis,   Horetsky,  Keefer,  and  others  had  displayed  remarkable 
[  and  endurance.      They  had  forced  their  way  from  the  interior  to  the  sea- 
or  from  the  coast  to  the  Peace  river,  Pine  or  Yellow  Head  passes,  through 
previously  unknown,  to  Port  Simpson,  to  Burke  Channel,  to  the  mouth 
;  %eena,  and  to  Bute  Inlet,  so  that  a  region  but  recently  almost  a  blank  on 
ips,  which  John  Arrowsmith,  our  last  great  authority,  left  very  imperfectly 
was  now  known  in  great  detail,  and,  he  regretted  to  add,  the  better 
the  less  admired.      The  botany  had  been  reported  on  by  Mr.   Macoun, 
Itiie  geology  by  Dr.  Dawson,  pari  passu  with  its  topography. 

.  discourse  on  American  geography  would  be  incomplete  without  reference 

J  great  design  of  piercing  the  Isthmus  of  Panama,  with  which  Count  Ferdi- 

I  de  Lesseps  had  connected  his  name.     Out  of  the  conflict  of  about  ten  com- 

;  lines  the  oldest  and  the  youngest  alone  survive.     The  route  by  Lake  Nica- 

appeared  possible  even  to  Cortez.      It  was  accurately  surveyed  nearly 

years  ago,  and  the  estimates,  although  they  have  grown  alarmingly,  are 

I  within  practicable  limits.     It  had  the  preference  of  the  highest  authorities  in 

r United  States.      Its  total  length  would  be  180  miles,  including  56  miles  of 

» navigation,  with  a  summit  level,  to  be  attained  by  lockage,  of  107^  feet. 

I  Panama  route  would  shorten  the  canal  to  one-fourth  of  this  length,  and  it 

la  cardinal  point  with  its  author  to  dispense  altogether  with  locks.      As  they 

favored  by  the  presence  of  Lieutenant  Bonaparte  Wyse— M.  de  Lessep's 

jjutor — he  need  say  no  more,  except  that  the  enthusiastic  reception  given  to 

►  de  Lesseps  in  Swansea,  not  many  weeks  ago,  was  sure  evidence  that  this  great 

'  istrial  center  took  a  keen  interest  in  his  project  from  a  commercial  point  of 

w ;  and  they  might  safely  leave  capitalists,  engineers,  and  diplomatists  to  fight 

their  own  battle,  only  concerned  that  by  one  route,  if  not  by  both,  the  world 

nght  re^  in  our  day  the  vast  benefit  it  already  owed,  in  another  quarter,  to  his 

aus  and  indomitable  perseverance. 
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After  referring  to  other  fields  of  geographical  interest*  he  concluded 

ing  that  when  the  British  Association  last  met  at  Swansea  a  generation  ha 
ed  away.  Of  the  eminent  men  then  present  in  office,  some  half-doien  all 
main,  and  in  the  retrospect  it  was  so  natural  to  take,  the  growth  of  geog 
information  stood  out  in  remarkable  prominence.     Still — 

*'Thc  cosmo^rapher  doth  the  world  survey/' 
and  finds  an  illimitable  field  for  the  improvement  of  old,   or  the   acquiren 
new,  knowledge.     Better  methods  of  instruction,  better  books,   and,   aboT« 
better  maps,  are  changing  the  aspect  of  the  study  to  the  young;  every 
who  settles   one  question  raises  others  for  his  successors,  so  that  * 'no  i 
find  out  the  work  that  God  maketh  from  the  beginning  to  the  end."     Its 
ual  youth  was  the  charm  of  their  science ;  might  it  also  be  his  excuse. 

A  vote  of  thanks  was  moved  to  the  President  for  his  admirable  address. | 
Sir  Henry  Barkly,  in  moving  it,  expressed  his  regret  that  the  section 
not  have  the  advantage  of  Sir  Henry  Lefroy^s  presence  at  any  other  siiii 
the  section,  he  being  obliged  to  leave  for  London  to  prepare  for  his  immd 
departure  to  Tasmania,  of  which  he  had  been  appointed  Governor.  Hc 
sure  they  all  wished  him  and  his  family  a  pleasant  and  prosperous  vq 
[Cheers.] 

The  motion  was  seconded  by  Mr,  F.  Galton  and  carried  by  acclamatio 

OTHER    PROCEEDINGS, 


The  President  then  read  some  letters  of  a  very  interesting  character 
Mr.  Joseph  Thomson,  received  by  the  Royal  Geographical  Society's  EastAfl 
Expedition.     The  following  are  passages  from  this  correspondence:—* 

**Karema,  or  Musamwira,  Lake  Tangamyaka,  March  27,  i8l 

"I  have  failed  in  my  attempt  to  reach  Jendwe  by  way  of  the  LukugiJ 
Kabuire.     I  left  Kasegna  (or  Mtowa)  on  the  19th  of  January,  with  all  the( 
dence  of  a  young  lion  which  had  not  yet  known  a  reverse,  and  six  weeks  i 
returned  to  the  same  place  as  meek  as  a  lamb.     From  the  very  first  I  had 
difficulties  with  the  men,  as  they  believed  I  was  taking  them  to  Naraguena, 
they  would  be  eaten  up.     They  tried  every  means  in  their  power  to  thrown 
cles  in  my  way  and  retard  my  movements,  two  of  them  deserting  near  Mc 
and  the  others  threatening  to  do  the  same.     For  six  days  I  continued  my 
along  the  Lukuga,  in  spite  of  their  opposition,  but  I  was  then  obliged  to  gi* 
It  flows  in  a  general  west-northwest  direction  to  that  place,  and  then  about  ^ 
into  the  great  westerly  bend  of  the  Congo,  all  the  way  through  a  most  ch 
valley,  with  hills  rising  from  600  to  2,000  feet  in  height.     Above  the  laJt^ 
current  is  extremely  rapid  and  quite  un navigable  for  boats  or  canoes  of  zsA 
scription,  owing  to  the  rapids  and  rocks.   From  Makalumbi  I  crossed  the  \ 
into  Urua,  and  struck  southwest  for  the  town  of  Kiyombo*  who  is  the  ch^ 
all  the  Warna  on  the  eastern  side  on  the  Congo.     I  found  out,  however,  Ij 
only  escaped  difficulties  with  my  men  to  fall  into  ten  times  worse  with  the  Wn 
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ky  turned  out  to  be  the  most  outrageous  scoundrels  and  thieves  I  had  yet  met. 
^k  impossible  to  convey  to  you  the  miserable  life  we  led  during  the  five  weeks 
were  in  their  country.  They  had  not  the  slightest  acquaintance  with  traders, 
1  they  had  no  respect  for  the  white  man.  The  chiefs  demanded  exorbitant 
;o,  and  made  us  stop  wherever  they  took  the  fancy.  The  people  were  by" 
means  loth  to  help  themselves  by  tearing  the  clothes  off  the  backs  of  the  men 
an  in  crowds.  Several  times  they  turned  out  to  fight  us.  Arrows  and  spears 
been  aimed  at  me  within  a  few  feet ;  at  one  village  a  crowd  had  got  hold  of 
of  my  men,  and  I  only  forced  my  way  in  just  in  time  to  deflect  a  descending 
which  would  have  ended  his  days ;  and  yet  we  had  to  show  ourselves  firm  as 
i  as  pacific.  The  slightest  accident  or  blood  drawn,  and  not  a  soul  of  us 
have  escaped.  How  we  ever  escaped  with  our  lives  I  cannot  comprehend. 
■agine  being  awakened  in  the  dead  of  the  night  in  your  tent  by  your  blanket 
ig  torn  from  under  you,  just  in  time  to  catch  hold  of  your  azimuth  compass 
to  find  your  watch  gone.  Such  was  one  of  my  nights'  adventures.  Fortu- 
they  got  frightened  at  the  watch,  and  the  chief  brought  it  back  next  day. 
eK  facts  will  give  you  some  faint  notion  of  our  troubles.  We  reached  Mtowa 
March  lo,  destitute  of  almost  everything.  To  ray  delight,  however,  I  heard 
It  Mr.  Hore  was  expected  every  day  on  his  way  by  canoe  to  the  south  end  of 
jke  lake.  On  the  23d  we  started,  crossed  the  lake  to  Kungwe,  and  reached  Ka- 
ima  on  the  1  ight  of  the  26th.  As  we  neared  the  shore  we  were  hailed  by  the 
[oDy  voice  of  Captain  Carter,  whom  we  found  gun  in  hand  and  bursting  with  sto- 
res of  his  wonderful  adventures  in  sport  and  war,  keeping  us  fixed  on  our  seats 
B  night  in  his  tent  as  he  launched  them  forth.  We  went  over  to  visit  the  Belgian 
Ittemational  party  at  their  temporary  quarters  to-day.  Captain  Carter  had  his 
riephant  ready  to  take  us  across  the  marsh.  Karema  is  one  of  the  most  extraor- 
dfaiary  places  for  a  station  that  could  be  found  on  the  lake — a  wide  expanse  of 
pbrsh,  a  small  village,  no  shelter  for  boats,  only  shallow  water  dotted  with 
ktamps  of  rock,  no  room  to  be  got,  and  natives  hostile ;  far  from  any  line  of 
feBde.  The  party  have  commenced  building  forts  and  walls,  digging  ditches  in 
l^golar  military  fashion.  At  the  table  there  sat  down  an  Englishman,  an  Irish- 
taan,  a  Scotchman,  a  Frenchman,  a  Belgian  and  a  German,  representing  five  ex- 
peditions, and  you  will  doubtless  be  pleased  to  learn  that  of  all  these  (thanks  to 
fDorself)  the  Scotchman,  though  the  smallest,  and  having  to  travel  through  en- 
fcdy  new  country,  had  been  the  most  successful  of  all.  After  leaving  Karema 
we  had  a  moderately  good  voyage  across  the  lake  to  Jendwe,  at  which  we  ar- 
tiTcd  on  the  7th  of  April.  I  was  much  pleased  to  find  everything  in  good  order 
iDd  the  men  all  in  pretty  good  health.  What  annoyed  me  more  was  the  news 
diat  my  projected  route  to  Kedwa  was  impassable.  Merere  had  recommenced 
the  war  with  the  Wabehe,  and  to  pass  from  the  one  country  to  the  other  would  be 
quite  impossible.  Under  the  circumstances  there  was  nothing  for  it  but  to  down 
belm  and  run  before  the  wind  with  all  sails  set,  with  the  result  of  landing  me  on  a 
nemte  which  has  now  often  resounded  under  the  iron  heel  of  the  English  traveler 
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— nay,  has  even  shaken  under  the  ponderous  weight  of  the  civilized  elepl 
Still,  though  driven  from  my  projected  scheme,  my  march  from  Jendwe  has 
been  valueless.     Passing  around  the  south  end  of  Tanganyaka  along  the 
as  far  as  the  mouth  of  the  Kilambo,  then  striking  about  N.  NE.  through  Uli 
and  Fipa,  we  reached  by  easy  ascents  the  town  of  Kapufi,  situated  in  lai.  8S 
long,  32,25  E,     Best  of  all,  however,  while  at  this  place  I  had  the  honor  to 
tie  the  problem  of  Lake  Hikwa,  or  rather  Likwa,  and  give  it  some  shape 
place  in  our  maps.     It  has  run  itself  in  the  hearsay  accounts  of  successive 
elers  into  various  protoplasmic  shapes,  and,  will  o*-the-wisp  like,  danced  aboi 
the  map  to  the  tunes  of  various  geographers,     I,  of  course,  saw  only  a  part 
but  from  what  I  could  gather  it  must  be  from  60  to  70  miles  in  length  and  15 
20  in  breadth.     It  lies  two  days  east  of  Makapuli,  in  a  deep  depression  of 
Lamballmfipa  Mountains,     A  large  river  called  the  Mkafa,  which  rises  in  Ka' 
di,  and  which  by  its  tributaries  drains  the  greater  part  of  Khonongo  and  Fipa 
Mpimbwe,  falls  into  it,     I  can  almost  say  with  certainty  that  it  has  no  oui 
certainly  not  any  toward  the  west.      The  Kilambo  rises  near  KapuH,     I  was 
prised  and  pleased  to  find  that  my  bearings  and  estimated  distances^  as  laid  dO' 
on  my  sketch  map  every  two  days,  had  actually  brought  me  within   one  or  i\ 
miles  of  Tabora  as  laid  down  by  Speke  and  Cameron.     I  can  hardly,  howe^ 
<;all  it  anything  but  a  curious  coincidence." 

**  To  the  Secretary  of  the  Royal  Geographical  Society. 

**  Zanzibar,  July  i^ 

**  Dear  Sir — I  have  the  honor  and  pleasure  to  inform  you  of  the  safe  am 
of  the  Society's  expedition  at  Zanzibar,  in  all  respects  in  good  condition.  Chui 
and  my  second  headman,   Makatuba,  have  worked  like  heroes,  and  I  shi 
indeed,  be  but  a  poor  mortal  if  I  did  not  acknowledge  the  fact  that  the  sui 
of  the  expedition  has  been  to  a  large  extent  due  to  them.     Indeed,  1  can  d 
but  little  merit,  as  the  men  were  all  imbued  with  the  idea  that  I  was  put  s| 
under  their  care  by  the  Baluya  {Dr.  Kirk)  to  be  taken  carefully  and  safely  roi 
Central  Africa,  and  then  returned  safely  to   Dr.  Kirk,  to  whom  they  considi 
themselves  responsible  for  my  well-being.     As  I  am  just  following  in  the 
of  this  letter,  I  have  not  attempted  to  enter  into  any  details,  awaiting  more  li 
ure  and  the  advice  of  competent  men  before  attempting  to  put  much  of  my 
together.     My  caravan  work  has  been  too  much  to  allow  of  my  makio^ 
extensive  collections  in  natural  history,  but  I  have  still  been  able  to  gather  a 
plants  and  shells  by  the  wayside,  which  Dr,  Kirk  thinks  will  prove  to  be 
esting  and  valuable.     I  am  now  occupied  in   paying  off  my  men  and  settling 
accounts,  previous  to  my  departure  for  England,    which   will  be  by  the 
leaving  on  the  2Sth. 

*  *  Yours  obediently, 

'*  JositPH  Thomson. 

Su:  Henry  added  that  any  praise  of  commendation  of  the  young  traveler 
almost  superfluous.     The  brave  and  cheerful  spirit  in  which  he  described  b^ 
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rentures,  his  singular  mastery  over  men,  all  probably  older  than  himself, 
ived  that  he  possessed  the  elements  of  a  strong  and  vigorous  character,  from 
ich  a  career  of  great  distinction  might  be  anticipated.  Among  the  lessons  that 
jht  be  learned  was  that  we  might  take  a  more  favorable  view  of  the  native 
rican  character.  That  his  men  should  have  been  so  faithful  to  him  in  so  many 
iculties  and  temptations,  and  that  they  should  have  been  amenable  to  disci- 
ae  under  such  trying  circumstances  spoke  as  much  for  them  as  for  his  own 
kracter  and  power,  Mr.  Thomson  would  reach  London  in  November,  when 
had  no  doubt  he  would  receive  a  most  satisfactory  reception  from  the  Royal 
ographical  Society. 

The  last  paper  read  consisted  of  notes  of  a  journey  to  the  Eastern  Siberial 
OSS  the  Amur  and  Ussuri,    by  the   Rev.  H.  Landsall,  which  gave  a  highly! 
c»rable  view  of  prison  life  in  the   penal  colonies  of  Russia.     Mr.   Landsall 
cived  a  vote  of  thanks. 


CHARNArS  EXPLORATIONS  IN  MEXICO. 

lTr»asUted  from  **L*£jKplor&iioo/'] 

Late  news  from  Mexico  informs  us  that  our  fellow -citizen,  Mr.  Desir^  Char 
p  has  signed  a  treaty  with  the  Mexican  government,  whereby  he  is  authorized 
andertake  his  explorations  and  excavations  among  the  ruins  scattered  some- 
It  throughout  the  Mexican  territory.      Mr.   Charnay  has    immediately   com- 
Deed  his  campaign,  and  a  dispatch  announces  that  he  has  already   succeeded^ 
liscovering,  not  far  from  Mexico,  at  a  height  of  4,000  meters  above  the  level 
the  sea,  some  archaeological  riches,   comprising  tombs,   vases  and  inscriptions 
fry  kind.     We  have  now  some  details  on  the  problems  to  be  solved  : — 
[  striking  particularity  of  Central  American  architecture  and  its  ornamenta- 
\  the  resemblance,  in  many  respects,   to  the  styles  well  known  to  the  an- 
rorld,   particularly  to  Eastern  Asia. 

ccording  to  Mr.  Charnay,  who  has  recently  traveled  in  Java,  the  Mexiean 
[(houses  of  God)  present  some  characters  almost  identical  with  the  temples 
and  of  Cambodge,  and  Mr.  Ferguson,  who  partakes  of  this  opinion,  goes 
'  as  10  say  that  the  resemblance  between  the  Boro-Budor  and  the  temple  of 
rhicalo,  or  between  the  pyramids  of  Suku  and  of  Ojaca  is  too  striking  to  be 
•lained  on  the  supposition  of  accidental  coincidence.  The  palace  of  the 
emor  of  Uxmal  displays  some  ornaments  which  have  altogether  the  aspect  of 
jtfk  designs.  Some  magnificent  vases,  reliefs  and  busts,  Greek  at  least  in 
^■lavc  been  found  at  Ojaca  and  in  other  places.  At  Palenque  some  haS' 
*ft  have  a  character  decidedly  Assyrian ;  at  Izamal  the  base  of  a  pyramid 
some  gigantic  figures  which  recall  the  Egyptian  Sphinxes,  and,  in  a 
"iety  of  forms,  is  also  found  the  artistic  spirit  of  China  and  India. 
I  this  accumulation  and  miscellany  of  styles  is  attributable  the  extreme  va-^ 
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riety  of  theories  projected  for  explaming  the  origin  of  American  civUizatioiL 
idea  of  some  grand  emigration  from  the  old  world  is  contradicted  by  the  fact^j 
the  primitive  races  of  Central  America  had  no  domestic  animals  ;  knew 
single  cereal  and  were  wholly  ignorant  of  alphabetical  writing  as  well  as  the  \ 
of  iron,  although  they  lived  where  that  mineral  could  be  found  in   abund 
The  conclusion  to  which  each  one  comes  depends  on  the  objects  which  he  I 
clusively  considered,  and  thus  some  persons  have  pronounced,  without  he 
tion,  for  an  indigenous  civilization,  while  others  have  discerned  the  signs  ofj 
origin,  Jewish,  Egyptian,  Chinese  or  Tartar,  according  as  they  have  beeci 
pressed  by  different  analogies.     There  exists  but  a  singk  means  for  disenungl 
this  difficulty,  and  that  is  direct  exploration.     The  materials  yet  exist  from  whi 
one  can  derive  certain  information,  but  the  work  done  so  far  has  been  coodud 
with  so  little  coherency  that  we  do  not  know   the  totality  of  the  materials^ 
directing,  properly,  the  investigation  of  these  places  one  can  hope  that  it  willl 
possible  to  determine  the  relations  of  the  objects  to  each  other,  and  lofixappn 
imately  so  as  finally  to  arrive  at  the  essential  points  of  similitude  which  may  ( 
between  the  ancient  monuments  of  Central  America  and  those  of  the  aaci 
world*     The  present  scope  of  the  expedition  comprehends  the  greater  parti 
Central  America,  so-called  properly,  or  that  part  of  the  continent  that  exta 
from  the  isthmus  of  Tehuan tepee  to  the  Isthmus  of  Darien.     It  is  here  that  1 
ancient  civilization  attained  its  highest  degree,  and  where  it  has  left  the 
imposing  monuments  of  its  grandeur. 

Sqiiier  inclines  to  the  belief  that  this  is  the  vast  center  whence  primitive 
ilization  radiated.     He  regards  it  as  the  permanent  home  of  the  Toltecs* 
whom  he  derives  descendants  in  the  Mayas  of  Yucatan,  the  Quiches,  iheKa 
quels  and  the  Chiapas  of  Guatemala. 

Diego  De  Landa  speaking  of  the  [  rosperous  condition  of  Guatemala,  atl 
epoch  of  the  conquest,  tells  us  that  the  whole  peninsula  seemed  to  form  a  ( 
tinuous  city,  which  expression  does  not  seem  to  pass  for  a  figure  of  rhetoric,  wl 
we  take  into  account  the  extraordinary  number  of  monuments  scattered  over] 
entire  extent  of  the  soil.  The  expedition,  in  directing  its  route  by  way  of  Ojl 
will  examine  the  sculptures  of  Mount  Alban  and  the  rich  mines  of  that  itg 
Thence  it  will  return  to  Milta  and  examine  the  ornate  and  massive  construed 
which  were  reproduced,  with  so  much  delicacy,  in  a  series  of  large  photog 
published  by  Mr.  Charnay  in  1863.  After  having  passed  some  time  in  the  moti»' 
tainous  and  almost  unexplored  district  that  borders  Tehuantepec,  it  will  arrive  it 
Palenque.  It  is  expected  that  this  celebrated  religious  centre  will  furnish  aridi 
harvest  of  inscriptions  and  bas-reliefs.  Entering  Yucatan  the  expedirion  will  a- 
plore  some  new  regions  and  will  penetrate,  if  possible,  into  the  mountainous 
country  of  the  warlike  Lacandones.  A  great  interest  also  attaches  to  its  sojourn 
among  the  Mayas,  who,  but  a  few  years  ago,  made  themselves  masters  of  Yuct- 1 
Ian  and  have,  it  is  pretended^  reconstructed  the  ancient  cities  with  their  forts  ao^ 
'  BIT  temples,  and  have  revived  many  of  the  customs,  laws  and  idolatrous  rittt^J 
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•  ancestors.     Every  effort  will  be  made  to  find  some  traces,   if  any  yet  re- 

D,  of  the  tribes  that  preceded  the  Astecs — that  is  to  say,   the  Otomes — the 

bimecsy  and  the  Olmecs  and  even  a  people  yet  more  ancient,  of  whom  suffi- 

Dt  vestiges  have  been  discovered  to  establish  the  truth  of  their  existence.  Don 

Duel  Orozco  believes  that  the  inhabitants  of  Mexico  comprehend  about  120 

and  this  number  must  have  been  more  considerable  in  primitive  times. 

awing  the  same  authority,  more  than  sixty  idioms  have  perished  within  the 

aits  of  the  Mexican  Republic,  and  according  to  Frederic  von  Hellwaldit  is  very 

obable  that  the  inhabitants  of  the  country,  in  the  most  remote  period,  formed 

I  homogeneous  population.     Of  some  of  the  most  ancient  inhabitants,  to  whom  is 

ched  considerable  ethnographic  importance,  we  possess  only  the  names  and 

traditions  of  little  dependence.     Among  these  tribes  are  the  Olmecs,  who, 

ling  to  the  legend,   subdued  the  gigantic  race  of  Quinames  and  of  the 

aes,  or  Hia  Hia,  the  language  of  whom  has  been  perpetuated  over  a  large 

;  of  Mexico  until  the  present  day.     The   expedition  will  make  every  research 

:  can  condoce  to  the  object  to  be  attained.     It  will  excavate  the  tombs  and  the 

marshes  in  which,  it  is  supposed,  the  faithful  have  cast  their  offerings. 

J.  F. 
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k  Further  letters  from  Dr.  Matteucci  give  some  interesting   details  of  the  ob. 

1  tervations  made  by  him  in  Kerdofan  during  the  march  of  the  expedition  under 
p  Prince  Borghese.  In  Kordofan,  he  says,  water  is  as  dear  as  the  wine  of  Barletta. 
•  In  the  rainy  season,  however,  things  are  different ;  from  June  to  September  al- 
L  IK^  every  inch  of  the  country  is  covered  with  water,  when  if  one  may  not  die  of 
;    thirst,   there   is  a   chance  of  his  dying  of  malaria.     Vegetation  along  the  line  of 

■arch  of  the   expedition    was   as  melancholy  and  infertile  as  it  could  well  be; 

[    ttQoted  skeleton  acacias  alternating  with  a  few  euphorbias  in  constant  monotony ; 

[    neither  mountains  nor  hills,  and  not  even  plains.     In  Kordofan  the  ground  pre- 

!    icnts  continuous  undulations,  no  doubt  in  consequence  of  the  geological  forma- 

\   XOBL  of  the  soil,  which  is  a  bottom  of  sand  slightly  mixed  with   peroxide   of  irou. 

1   Ike  water  of  the   rainy  season  is  husbanded  in  wells,  but  so  valuable  is  it  that 

the  expedition  had  often  to  force  the  natives  to  give  them  access  to   these   wells. 

At  one   station   they   fouud   forty  wells  dug  and  others  in  process  of  being 

aade.     When   the   expedition   arrived  they  found  that  the  Arabs  had  closed  up 

these  wells  by  means  of  thorny  branches,  and  had  they  not  used  force  the  whole 

expedition  would  have  died  of  thirst. 

Kordofan  is  about  600  meters  above  the  level  of  the  sea,  and  380  above 
that  of  the  Nile.  Not  a  river,  not  a  torrent,  not  a  brook  waters  this  immense 
tenritory,  which  is  about  500  miles  long  and  a  little  less  broad.  The  mean  tem- 
perature is  not  less  than  92^  At  the  surface  the  ground  is  so  sandy  that  animals 
on  the  march  sink  io  a  depth  of  thirty  centimeters.     The  rains  are  irregular  and 
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never  abundant.     Some  years  ago  there  were  no  wells  in  Kordofan  ;  the  want  of 
water  was  not  felt,   for   the   natives  in  the  rainy  season,  collected  the  water  in 
large  reservoirs,   and  a  sufficient  quantity  was  found  in  them  at  each  station  aod 
village.     But  the  seasons  even  in  Africa,  tend  to  change.     Eight  years  ago  there 
was  no  rainy  season  in  Kordofan,  and  for  several  months  the  people  feared  they 
would  all   die   Of  thirst.      Then  they  thought  of  digging  wells  which  gave  voy 
good   results.      Everywhere   water  was  found  at  a  depth  of  twenty  inches.    Bat 
things  have  sadly  changed  during  the  past  eight  years,  and  now,  instead  of  find- 
ing water  at  a  depth  of  twenty  inches,  it  is  often  not  found  at  a  depth  of  loo  feet 
In  all  the  wells  Dr.  Matteucci  found  the  following  succession  or  strata  :  From  fifty 
to  thirty  meters  of  depth,  sand  with  traces  of  sulphate  of  lime ;  above  thirty  ex- 
tends the  granite,  with  a  great  abundance  of  quartz  in  proportion  to  feldspar  and 
mica.     The  granite   mass  rarely   extends  one  meter  in  thickness,  and  above  is 
again  found  the  sand.     El  Obeid,  from  which  Dr.  Matteucci  writes,  is  a  town  of 
50,000   inhabitants;  there  are   no  Europeans  but  many  Arab  traders.     Most  of 
the  people  are  natives  of  Kordofan  or  Dartur.     It  is  a  very  lively  town,  as  it  is 
the  center  of  the   trade   in  gum,  ostrich  feathers  and  tamarinds.     The  houses, 
with  the  exception  of  the  Governor's,  are  of  straw   or   earth.     In   the   neighbor- 
hood of  El  Obeid  two  Roman  Catholic  missionaries,  who  seem  to  reside  in  the 
town,  have  established  a  station  occupied  by  their  married  converts.   It  is  a  small 
village  of  only  thirty  houses  and  thirty  small  families.     But    Dr.    Matteucci  re- 
gards it  as  the  most  satisfactory  result  yet  achieved  by  the  Roman  Catholic  niiss- 
ion,    whose  headquarters  are  at  Khartoum.     Malbes  is  the  name  of  the  village, 
and  it  Is  situated  in  a  territory  where  there  are  no  Mussulman  proselytes.    Dr. 
Matteucci  is  of  opinion  that  such  agricultural  colonies  would  make  a  far  deeper 
impression   on   the   surrounding  heathen   than   any   amount   of  preaching,  and 
strongly  advises  the  mission  to  develop  the  system. 


THE  DUTCH  ARCTIC  EXPEDITION. 

On  the  third  of  June  the  little  sailing  vessel  Willem  Barents  set  out  from 
Holland  for  the  third  time,  to  undertake  a  new  exploration  in  the  Arctic  seas. 

The  staff  of  the  expedition,  under  the  command  of  M.  H.  Van  Broekhuy- 
sen,  is  composed  of  Lieuts.  A.  J.  Frackers,  S.  A.  Lanne,  J.  M.  Calmeyer  and 
Dr.  N.  Hamaker,  surgeon. 

The  crew  includes  a  carpenter,  a  foreman,  cook,  five  sailors  and  a  abin- 
boy.  In  addition,  there  is  on  board  a  marine  painter  of  great  talent,  M.  Louis 
Apol,  who  is  commissioned  to  paint  among  other  things  a  large  picture  of  4* 
Glacial  sea  for  a  panorama,  which  is  now  being  prepared  at  Amsterdam.  The 
officers.  Van  Broekhuysen  and  Calmeyer,  the  carpenter,  Latjens,  the  saflor, 
Westerning,  and  the  cabin-boy,  Klaas  Mantel,  were  on  the  Willem  Barents  in  i 
previous  voyage.  Although  a  professional  naturalist  does  not  accompany  4c 
expedition,  zoological  researches  will  not,  for  that  reason,  be  neglected. 
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The  object  of  this  third  expedition  does  not  differ  essentially  ftom  that  of 
.llie  two  others.  It  is,  in  the  first  place,  an  enterprise  for  practice ;  in  the  second 
|bce,  it  is  a  patriotic  undertaking,  its  object  being  to  continue  the  work  of  its 
jKestors  and  to  render  homage  to  their  memory  by  raising  modest  monuments 
the  places  which  they  have  discovered  and  which  bear  their  names;  lastly,  it 
les  not  lose  sight  of  the  interests  of  science,  for  it  is  intended  to  continue 
learches,  discoveries,  the  operations  of  sounding,  the  meteorological  and  mag- 
observations  so  successfully  inaugurated  by  other  expeditions,  and,  if  cir- 
BUDstances  will  permit,  the  explorations  will  be  pushed  in  the  direction  of 
kiDcis  Joseph  Land,  at  Barents  Harbor,  and  of  the  Kara  Sea,  or  in  any  other 
tion  that  is  expedient. 

The  WilUm  Barents  left  Amsterdam  on  the  third  of  June  by  the  new  canal 
iiiich  connects  this  city  with  the  North  Sea.     No  news  has  yet  been  received 
her. 


HERMENEUTICS. 


THE  BIBLE  AND  SCIENCE. 

BY  PROF.  S.  H.  TROWBRIDGE,  GLASGOW,  MO. 

The  first  and  chief  object  of  Scripture  is  to  teach  man  his  destiny  and  his 

f  rdatioDs  and  duties  to  God  and  his  fellow  men.     While  we  recognize  it  to  be 

•id's  first  and  highest  duty  to  study  the  Bible  with   this  end  in  view,  we  see 

•othing  irreverent — but  rather  a  privilege  and  duty — in  studying  it  secondarily, 

[  IS  an  exponent  of  the  purest  history,  rhetoric,  literature,  morality,  principles  of 

practical  life,  and  also  as  a  text- book  of  science. 

It  is  generally  agreed  that  the  Bible  was  not  intended  to  teach  science;  and 
?  assuredly  it  was  not  primarily.     But  if  we  study  it  as  a  teacher  of  science  we 
•;  |hall  find  that  it  yields  us  no  inconsiderable  information ;  and  the  more  we  search 
.  it  for  this  purpose  the  more  of  brilliant  and  instructive  scientific  allusion  shall 
wc  find  lurking  in  it  everywhere.     And  there  is  no  danger  that  the  correctly  in- 
terpreted Word  of  God  will  mislead  us  into  false  science. 

While  we  admit  that  physical  science,  strictly,  has  to  deal  only  with  physical 
fes,  and  Scripture  has  for  its  object  to  teach  man  the  plan  of  salvation  through 
Jesus  Christ,  we  would  allow  the  widest  range  in  a  prescription  of  the  legitimate 
sphere  of  each.  Let  the  Bible  student  study  nature  to  gain  a  more  complete 
understanding  of  Scripture,  and  let  the  scientist  study  the  Bible  for  clearer  light 
«ponthc  phenomena  of  nature.  Yet  due  allowance  must  be  made  for  the  teach- 
ings of  each  out  of  his  special  line  of  study.  His  authority  should  be  measured 
^knowledge  and  reason  and  not  by  dogmatic  statement.     The  province  of 
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each — which  is  too  often  forgotten — is  to  teach  /rwM  and  not  to  establish  pet 
thecVies.  The  theologian  may  give  us  very  poor  science,  and  the  scientist 
give  us  very  poor  theology,  and  there  is  no  lack  of  evidence  that  they  actnalj 
do;  but  we  must  admit  that  the  field  of  each  is  open  to  the  other.  Each  of 
revelations  of  God  to  man  must  be  studied  in  the  light  of  the  other;  and 
dare  to  affirm  that  neither  can  be  comprehended  in  all  its  fullness  and  richnd 
without  illumination  from  the  other. 

There  is  no  conflict,  there  is  no  possibility  of  conflict,  between  the  Bible 
science.  That  many  of  the  interpretations  and  theories  of  reputed  scientific 
men  are  not  in  harmony  with  the  teachings  of  Scripture,  is  fully  admitted.  Ol 
the  other  hand,  it  must  be  admitted  that  many  of  the  interpretations  of  Scrips] 
tui-e  by  Bible  students  are  not  in  harmony  with  the  revelations  of  science.  Wei 
must  distinguish  carefully  between  our  understandings  of  these  two  revelations  zaM 
the  correct  understanding  of  them  There  is  no  less  reverence  than  truth  in  tM 
statement  that  either  may  be  misinterpreted.  But,  true  as  this  is  on  minor  poiDtV| 
we  have  the  authority  of  the  sacred  Word  for  it  that  no  honest  searcher  for  tmw 
can  fail  to  find  in  that  word  light  which,  if  followed,  will  lead  him  to  salvatkwi 
and  heaven.  j 

That  there  is  no  conflict,  but  the  greatest  harmony  and  co-operation  between^ 
science  and  Scripture,  allow  a  few  illustrations  from  the  many. 

Only  a  few  years  ago  it  was  almost  universally  accepted  that  the  earth  was 
only  about  6,000  years  old.  But  the  discoveries  of  the  geologist  led  him  to  con- 
elude  that  the  successive  strata  of  rocks,  each  containing  remains  of  animals  en. 
tirely  distinct  from  those  in  other  strata,  could  not  have  been  deposited  in  so  short 
a  time.  And,  by  carefully  studying  the  statements  of  Genesis  and  comparing 
them  with  the  rocks,  it  was  plainly  seen  that  the  Bible  record  had  been  misinter- 
preted; and  now  friends  and  foes  of  the  Bible  alike  agree  that  the  age  of  the 
world  is  indefinitely  long,  and  that  the  six  days  of  creation  were  not  literal  days 
but  periods  of  vast  duration. 

For  a  similar  reason,  the  present  estimate  of  the  age  of  man  upon  the  earth 
is,  by  many,  being  indefinitely  lengthened. 

It  is  generally  believed  that  all  the  races  of  men  sprung  from  one  commoo 
pair,  in  Asia  Minor,  about  4,000  years  before  Christ.  Yet  ethnologists  find  it 
extremely  difficult  to  understand  how  this  can  be,  when  apparently  unmistakable 
evidences  of  man  are  found  in  the  farthest  extremities  of  the  earth,  which  bear 
witness  that  they  have  a  greater  antiquity  than  that  assigned  to  Adam  The 
earliest  records  of  men  bearing  on  this  point — which  date  back  from  3,000  to  5,- 
000  years — show  that  the  different  races  had  then  as  marked  peculiarities  of 
form,  features  and  color  as  they  now  have.  Hence  some  are  beginning  to  con-  ; 
elude  that,  on  this  point  too,  we  have  misinterpreted  the  Bible;  and,  on  scrutin-  : 
*zing  more  closely  the  Scripture  record,  they  decide — as  does  Agassiz — that  the 
narrative  in  Genesis  is  a  history  of  the  origin  of  only  one  of  the  varieties  of  the 
human  race. 
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Isaiah  prophesied:  ''And  the  Lord  shall  utterly  destroy  the  tongue  of  the 
irptian  sea."  Surveyors  for  the  Suez  ship  canal  route  learned  the  fact,  un- 
nrn  up  to  that  time,  that  a  bar  or  slight  upheaval  had  become  sufficiently  ele- 
ed  to  cut  off  a  large  narrow  body  of  water  from  the  north  end  of  the  Red 
ly  to  which  they  saw  evidence  that  it  was  originally  joined.  This  elevation, 
Hch  is  aix>ut  ten  miles  wide,  was  probably  below  the  surface  of  the  sea  at  the 
le  Israel  escaped  from  the  bondage  of  Egypt;  and,  from  the  best  evidence  ac- 
table, it  is  in  the  immediate  vicinity  of  the  locality  in  which  the  Israelites 
Rased,  and  possibly  furnished  a  highway  for  them.  Thus  science  throws  light 
fOD  the  Bible. 

Christ  spoke  in  parables  because  the  prejudices  of  most  of  his  hearers  would 
Mallow  them  to  profit  by  undisguised  truth.  But  when  his  disciples  wanted  to 
Witntand  the  parables,  he  clearly  explained  them.  There  are  many  obscure 
rferences  in  the  Bible  to  various  points  of  physical  science.  If  they  were  ex- 
Med  distinctly  the  world  would  not  be  prepared  to  receive  them.  Scientists 
ie,  tiirough  the  study  of  nature,  as  we  have  seen,  learning  to  see  the  force  of 
ise  of  them.  But  many  scientists,  like  the  most  of  Christ's  hearers,  do  not 
ly  to  understand  them,  they  seem  to  ignore  them.  Now,  if  we  should  as  earn- 
Miy  desire  to  comprehend  these  dark  allusions  as  the  disciples  did  to  under- 
itud  Christ's  parables,  would  not  the  spirit — which  Christ  promised  should  teach 
II  all  things,  and  which  directs  us  even  in  the  temporal  affairs  of  life — be  given 
to  enable  us  to  comprehend  the  truths  of  science  through  the  teachings  of  Scrip- 
tire? 

Many  conclusions  have  been  reached  by  students  of  nature  which,  if  the 
KWc  had  been  accepted  as  an  instructor  of  science,  might  probably  have  been 
reached  much  earlier.  According  to  the  Nebular  hypothesis,  the  earth  was  once 
Id  a  molten  state  covered  with  a  thin  crust,  aud  this  was  so  completely  covered 
liib  water  that  no  land  appeared.  Afterward,  as  the  earth  contracted,  the  crust 
«mk  in  some  places  and  was  thrust  up  in  others,  thus  making  mountains  sepa- 
nied  by  valleys  filled  with  water.  This  is  clearly  explained  in  Psalm  CIV, 
where  it  reads;  **Thou  coverest  the  earth  with  the  deep  as  with  a  garment;  the 
waters  stood  above  the  mountains.  At  thy  rebuke  they  fled,  at  the  voice  of  thy 
thunder  (doubtless  the  rumbling  thunder  of  an  earthquake)  they  hasted  away 
BDto  the  place  which  thou  hast  founded  for  them." 

It  has  been  known  for  a  brief  term  of  years  that  there  are  wind  currents  from 
the  poles  to  the  equator  and  that  counter  currents  carry  the  air  back  to  the  poles 
igain.  But  not  till  more  recently  has  it  been  known  that  thunder  showers, 
itorms  extending  across  half  a  continent,  and  cyclones,  are  rotary,  and  that  their 
winds  move  in  a  whirling,  spiral  motion  toward  the  center.  Both  of  these  facts 
of  recent  science  were,  long  ago,  brought  to  light  by  the  Preacher  in  these  words: 
The  wind  goeth  toward  the  south  and  turneth  again  unto  the  north ;  it  whirleth 
about  continually,  and  the  wind  returneth  again  according  to  its  circuits. 

In  the  very  next  verse  we  read :  * '  All  the  rivers  run  into  the  sea,  yet  the  sea 
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is  not  full;  unto  the  place  from  whence  the  rivers  come  thence  they  retra* 
again."     David  says:  "The  waters  go  up  by  the  mountains,  they  go  down  by  the 
vaUeys."     Another  passage  reads:  **He  causeth  the  vapors  to  ascend  from  tU 
ends  of  the  earth;  he  maketh  lightning  for  the  rain;  he  bringeth  the  wind  out  a 
his  treasuries."     Physicists,  by  laborious  research,  have  learned  that  water 
taken  up  in  the  atmosphere  in  a  state  of  vapor,  carried  by  the  winds  to  the  col 
summit  of  mountains,  there  precipitated  in  rain,  and  brought  down  by  the  val 
leys  to  the  sea  again.     But  they  have  learned,  with  all  their  study,  little 
than  was  plainly  told  them  in  the  Bible  thousands  of  years  ago. 

It  b  now  well  known  that  the  earth  is  the  food  of  plants,  and  is  in  these 
elaborated  that  they  become  food  for  animals.  These  plants  and  animals  whic 
feed  upon  other  plants  too  coarse  for  us,  furnish  food  for  men.  Thus  scienQ 
has  reached  the  conclusion  that  the  food  which  forms  man  comes  from  the  eard 
ami  the  earth  is  his  nourishing  mother.  But  3,000  years  before  we  learned  thi 
I>aT)d  said:  **Mt  substance  was  not  hid  from  thee  when  I  was  made  in  seen 
aad  c^uioushr  wrooght  in  the  lowest  parts  of  the  earth.  Thine  eye  did  see 
s^^bsCKDDf  vet  bexDg  nnperfccL" 

Arer  Fiaakliii  dctcnnined  that  lightning  was  electricity,  and  had  inveni 
dr  j^isic^  rod.  the  bcantifiil  idea  was  finally  grasped  that  every  pointed  blad 
ct  jTKSBL  aad  xaL  9ad  tm\g^  directed  sky-ward,  was  practically  a  lightning  nxl) 
tffff  v^s  oacaMEiiK  cotttrvying  electricity  from  the  clouds.  But  long  ages  ago 
w^  w^re  zoic  iy  G«fs  owe  w«d  that  Be  maketh  "a  way  for  the  lightning  of 

?.i^^ac  S.TSICSS  caiaa  creds:  for  discovering  what  they  call  the  law  of  evolo- 
zwTT.  5ix  c  r.t5^  ^««5t  wifcl  s=^;gestcd  that  the  doctrine  of  evolution  was  first  ad- 
xMcsc  a  :ass«  rixK-iciic^d  words:  ''The  thing  that  hath  been  is  that  whiA 
staI  >r  iac  ^iic  «a:i  »  ojoc  »  that  which  shall  te  done;  and  there  is  nonef^ 
:ihffi^  lavxr  ^K  sot  '^ 

TV  sui  >  iseac  »  sa^cosed  to  be  the  physical  cause  of  the  centrifugal  force 

%  Tiv-:  iS"«c:^  a«?  3itf«ters  ct  ;be  sclar  s}^tem  Irom  falling  into  that  luminaiy. 

TV  V.'Cu;  JT  KTxtaesas  at^wncs  the  supposition  that  the  sun  is  losing  its  heat 

ir^rwx    t    nu^c  >s  -c«fl^  acs  wpclsive  force;  and  the  necessary  result  would  be 

:-^.    --..ixj'^v  i:^  ritf*  r«TCix«  anxixxi  the  sun,  would  slowly  fall  toward  it,  their 

n--..N  nos^itK  -i  irj»iuj»l:«  caninished  qpiral  till  they  finally  reach  the  sun.    The 

i»— :r^*:!-    ,-*  ii^  *!icrw!C«s  Bsodon  thus  acquired  would,  it  is  supposed,  produce 

>aii>v^v^rc  Tv:^  :^-*  »^-t  ^^  wiscte  miss  and  even  dispel  it  into  a  Nebulous  state 

jj^iiO.      :>  iv<  :ii»>;*3»  vvcsistent  with  the  announcement  of  Scripture:  "All 

5iif  Vd:  v^  ^Wii^^fc  5^^  ^  dissolved,  and  the  heavens  shall  be  rolled  together 

:iitf  JL  jcrvCI.  x=c  all  dse  bwt  shill  fiall  down  as  the  leaf  falleth  from  the  vinC| 

4jrc  JB^  :^  Mu^^xii  K  ttv^«  ^^  ^%  tree;"  and  "the  elements  shall  melt  with  feir 

\<ttC  S«:.  ^i*  ^J*^  ''^'*  '"^  ^^  works  that  are  therein  shall  be  burnt  up." 


Niw  Text  Book  of  Physics:  By  Le  Roy  C  Cooley,  Ph,  D. 
mo.  :  Cbas.  Scribner's  Sans,  New  York,  1880. 

Doctor  Cooley  is  Professor  of  Physics  and  Chemisir)'  in  Vassar  College*  and 
s  littJe  work  is  the  result  of  his  experience  as  a  teacher  and  an  invesligator.     It 
really  a  second  edition  of  his  Text  Book  of  Natural  Philosophy,  published  in 
B6S.     But  he  has  so  materially  changed  the  tone  of  the  work,  by  the  introduc- 
of  the  **  principle  of  energy"  into  all  depiirtments,  that  he  has  deemed  it 
roper  to  give  it  a  new  and  distinctive  title.     At  the  same  time  much  new  matter 
s  been   introduced,  bringing  the  work  fully  down  to  the  most  advanced  scien- 
6c  applications  of  electricity  and  the  most  recent  discoveries  in  other  depart- 
of  science. 
The  work  seems  to  be  thoroughly  systematized  and  adapted  to  the  wan  is  of 
hers  and  pupils,     A  very  noticeable  feature  is  the  summing  of  principal 
and  problems  at  the  close  of  each  chapter,   for  use  in   reviewing.     The 
ittstrations  are  numerous  and  new,  and  the  publishers  have  bestowed  much  pains 
the  mechanical  part  of  the  work. 


Unitfd  States  Government;  By  George  N»  Larophere:  pp.  297,  Octavor 
J.  B.  Lippincott  &  Co,,  Philadelphia,  Pa.,  1880;  $3. 

The  author  of  this  valuable  work  has  for  several  years  occupied  a  position 
ic  tieasur)'  department  at  Washington,  which  has  given  him  excellent  facili- 
for  familiarizing  himself  with  the  workings  of  the  various  branches  of  the 
mcnt»  even  in  their  minutest  details,  and  the  information  thus  gained  he 
:s  to  his  readers  through  the  pages  of  the  above  named  volume,  in  a  clear 
wccinct  manner.  He  has  exercised  excellent  judgment  in  selecting  and  ar- 
the  subjects  treated,  and  has  thereby  compiled  a  work  which  contains 
ig  and  useful  information  for  all  classes.  Beginning  wnth  the  Declara* 
of  Independence  and  the  Constitution  of  the  United  States,  with  its  amend- 
he  takes  up  and  describes  fully  the  Legislative,  Executive  and  Judiciary 
;ments  with  all  their  sub-divisions,  including  the  Department  of  State,  of 
^«f  Treasury,  War,  Navy,  Interior,  Post  Office,  Justice  and  Agriculture,  the  du- 
ties of  all  the  principal  officers,  the  organization  of  their  offices,  the  manner  of 
Procedure  in  the  different  bureaus,  the  rules  and  regulations  of  the  various 
•inches,  the  origin  and  history  of  each  department,  the  pay  of  officers,  fees  al- 
lowed and  a  multitude  of  facts  on  all  points  connected  with  the  manner  of  tranis- 
acting  government  business,  far  too  numerous  to  be  mentioned  here. 

To  give  an  idea  of  the  scope  of  the  work,  we  will  say  that  over  one  hun- 
dred pages  are  devoted  to  a  description  of  the  Treasury  department  and  the  du- 
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t»  :c  :bt  Tsiioas auditors;  sixty  to  the  War  and  Navy  departments;  nearly  forty 
tr  ire  Izr.tzifzx  department,  etc 

I:  ^-11  -*  qnite  a  surprise  to  most  readers  to  obtain  an  adequate  idea  of  dii 
3u^:i  ic«  re  :be  details  and  operations  of  the  government  offices  as  described  ii 
±3  v^rrk.  j^  to  be  informed  that  they  can  learn  more  from  it  by  a  careful  pei 
r:sai.  ▼'rici  sif^ht  occupy  a  few  hours,  than  they  could  in  many  months  of  cott< 
scint  ia:lv  uTTesdgation  in  Washington  City. 

Such  A  bcM  is  of  great  value  to  all  classes  of  citizens,  for  ty^xy  one  hn 
business  v:ri  die  departments  which  can  be  transacted  just  as  well  by  direct  coij 
rss;*onceno?  js  duoogh  an  agent  or  attorney,  did  the  applicant  know  whom  \A 
dccrr^sk  It  wocld  be  a  good  text  book  for  the  higher  classes  in  our  schools,  and 
\i  \^':t  ibnrisc  of  the  dianges  in  the  different  departments  by  means  of  success- 
ive ^:roR5w  eren  congressmen  and  the  officers  in  the  different  departmcntSi 
th^aisci^es.  would  and  it  an  important  book  of  reference. 


Al\v>i^"  >^ nckroxological  Chart  of  History:  By  S.  C.  Adams;  Published 
bv  JjLV  Andrews  &  Co.,  Chicago.     For  sale  at  Kansas  City,  by  Rev.  J.  S. 

Iti  d)c><f  ddTs  of  object  teaching,  nothing  could  be  more  apropos  than  tiirtl 
lucr^HJuctton  of  chis  work;  a  chart  upon  which  in  one  picture  is  shown  the  hiti 
tvHTv  ^»i'  the  world  from  R  C.  4004  to  A.  D.  1878.  It  is  a  chromo-lithograph,  ovd 
(%vtK^  tcec  lon^  and  twenty-eight  inches  wide,  yet  so  folded  as  to  be  as  easilf' 
iLitKikvl  x^  Jtn  JLtlas^  each  fold  turning  over  like  the  leaf  of  a  book;  or  the  whole, 
v*t  .iu\  Jcsired  (H>rtion«  can  be  spread  out  at  a  time  for  examination. 

l>c  length  of  the  chart  is  divided  by  perpendicular  hnes  into  the  fifty-mae 
v>ciuiuK"s  jiuvi  their  decades:  across  these  century  spaces,  pass  from  left  to  right, 
svI^^Kxi  aue^  or  streams  that  represent  the  different  historic  nations  (and  lives  of 
ihs*  jMUuuvhs).  and  change  their  color  to  indicate  every  change  of  rulers;  these 
xovviutx  vhvhie*  sub-divide,  unite  or  disappear  according  to  the  record  of  the 
iktiK'^u  ic^  lesented:  thus  every  nation  with  its  consecutive  rulers  and  all  thelead- 
^^w  Ui^  In  v»i  hi:«ocy  are  placed  upon  a  fixed  scale  and  presented  to  the  eye  in  their 
j^ojv*  jvIaikhw  as  iv>  lime,  just  as  geographically  a  map  locates  towns,  rivers,  I 
,UKt  vvunute<  Meridians  intersect  places  of  the  same  longitude,  in  the  same  I 
iiMiHK^  tKit  century  and  decade  lines  on  this  chart  mark  contemporaneous  oa- 
iK^uv  »uU^*  AUvl  events- 

rho  v^i^^iu  v>f  nations^  their  grand  march  through  the  centuries,  and  their 
niul  v'WMthrv^w^  are  i>rominent  features,  while  the  confused  mass  of  dates  aad 
vwivu  tku  u^usllv  oiHwprise  our  knowledge  of  history,  is  so  sifted  and  synchro- 
uuvsK  M*  luthte\l  with  colors,  models  and  illustrations,  that  the  centuries  of  the 
k^^x*  v»vw\  uaujUv^u^  into  individual  realities,  marked  with  their  peculiar  chtf^ 
^N^NHtx^Kx  The  }Uan  i>f  the  chart  is  so  simple  that  children  can  readily  under- 
«lA^s^  ^l»  *^hI  *\*  \\m\iwehensive  that  it  is  in  itself  a  historical  cyclopaedia  for  the 
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So  far  as  we  know,  this  is  the  most  comprehensive  and  complete  work  of  the 
ever  published,  and  as  such  it  has  received   the  commendations  of  some  of 
best  scholars  in  the  country,  like  Prof,  McCbskie,  Wendell  Phillips,  Gen. 
^cs  and  Pres.  C.   H.  Payne,  D.  D. ,  all  of  whom  concur  in  attributing  to  it 
ctness,   convenience,   and  condensation  of  knowledge  to  a  degree  unsur- 
ased  by  any  other  work. 

For  the  use  of  teachers,  students,  writers,  and  for  the  home  circle,  nothing 
k|di  ID  it  has  ever  come  under  our  observation.     A  key,  comprising  over  fifty 
Wf$  octavo,  accompanies  each  chart,  and  gives  full  explanations  of  the  progress 
events  in  each  century. 


it's  New  Higher  Arithmetic:   By  Joseph  Ray,  M.  D, :   pp.  408,  12  mo.: 
Van  Antwerp,  Bragg  &  Co.,  Cincinnati  and  New  York,  1880, 

While  Doctor  Ray's  name  remains  upon  the  title  page  of  this  work,  it  has 
so  thoroughly  changed  by  the  late  revision  that  it  is  really  almost  a  new 
16k,  and  should  properly  be  credited  to  other  sources.  The  complete  revision 
performed  by  our  own  fellow  citizen,  Professor  J.  M,  Greenwood,  to  whom 
publishers  freely  express  their  obligations.  Nearly  every  chapter  has  been  re- 
in and  much  new  and  original  matter  has  been  introduced,  and  all  obsolete 
has  been  discarded.  The  result  is  that  it  is  thoroughly  modernized  and 
■actical,  and  just  such  a  guide  as  the  older  scholars  in  the  schools  need  to  fit 
^m  for  the  ordinary  avocations  of  business  life.  At  the  same  time  it  is  so  ar- 
lOged  and  graded  as  to  fit  the  student  who  wishes  to  do  so  to  enter  easily  upon 
■course  of  higher  mathematics.  Prof.  Greenwood  is  entitled  to  and  has  received 
ic  highest  commendations  for  the  faithfulness  and  capability  he  has  displayed  in 
is  work. 


RUE  Story  or  the  Exodus  of  Israel,  compiled  by  Francis  H*  Under- 
ood,   ramo,,  pp.  260.     Boston,  Lee  &  Shepard,  $1*50. 

he  positive  declarations  of  Dr.  Brugsch-Bey  in  regard  to  the  route  of  the 
n  of  Israel  in  escaping  from  Egypt,  not  by  crossing  the  Red  Sea,  but  by 
mg  northwardly  far  above  the  upper  end  of  the  Red  Sea,  between  the  Medi- 
can  Sea  and  what  was  anciently  known  as  Lake  Serbonis,  on  the  flat  shores 
ich  the  disaster  to  the  Egyptians  occurred  ;  thence  abruptly  turning  south- 
ly  at  the  eastern  extremity  of  the  last  named  lake  and  reaching  Elim,  in 
"ilestinc,  by  way  of  the  bitter  lakes  of  Suez  and  the  eastern  shore  of  the  Gulf  of 
ttJcx,  have  aroused  quite  a  spirit  of  investigation  and  inquiry  among  Bible  read- 
ft»  u  well  as  roost  other  classes  of  readers,  and  the  compilation  prepared  by  Mr. 
/ndcrwood  from  his  costly  volumes  (|  12,00)  will  be  gladly  received. 

It  must  not,  however,  be  supposed  that  this  question  alone  is  discussed  by 

litor.     He  has  very  carefully  extracted  from  these  volumes  a  large  amount 

important  information  upon  the  origin  of  the  Ancient  Egyptians ;  the  division 
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of  the  country ;  the  chronology  of  the  pharaonic  history ;  the  early  dynasties;] 
art  and  architecture ;  Semites  and  Egyptians ;  the  Pharaoh  of  the  Oppression  aotj 
of  the  Exodus,  and  finally  the  memoir  upon  the  Exodus  read  by  Dr.  Brugsch-i 
before  the  International  Congress  of  Orientalists  in  London,  September  17,  iSjj 

Dr.  Brugsch-Bey  has  spent  some  thirty  years  in  Egypt,  and  has  devoted 
of  his  time  to  explanations  of  ancient  localities,  roads,  ruins,  monuments  and othQ 
relics  of  the  earliest  times,  and  has  thus  become  an  excellent  authority  on  Oria 
tal  history.  Still,  while  his  conclusions  seem  to  the  reader  to  be  based  on  corra 
data,  and  supported  by  many  facts  of  modern  history,  they  are  not  universal 
accepted  by  all  travelers,  nor  are  his  claims  to  absolute  correctness  in  hierogl)*!)! 
ical  translation  admitted  without  dispute  by  all  scholars. 

Mr.  Greville  Chester,  who  was  sent  to  Egypt  by  the  Palestine  Exploratwi 
Committee  of  the  Royal  Geographical  Society,  is  reported  to  have  discovered  tlal 
the  geographical  and  physical  features  of  the  Serbonis  are  in  actual  confl  ct  witk 
Dr.  Brugsch's  theory,  while  the  well  known  scholar,  Prof.  G.  Seyflfarth,  in  hii 
article  upon  Egyptian  Theology,  declares  that  Brugsch's  knowledge  of  the  Egyp^ 
tian  language  is  very  defective  and  that  he  is  totally  ignorant  of  the  Hebrew. 

Leaving  such  questions,  however,  to  be  settled  by  still  closer  investigations,  i 
cannot  be  gainsaid  that  Mr.  Underwood's  book  is  one  that  contains  much  diat  i 
new  to  most  readers  nor  that  it  will  stimulate  not  only  geographical  explontioi» 
but  also  Egyptological  study  from  a  new  and  powerful  cause. 
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Report  to  the  Trustees  of  the  James  Lick  Trust,  of  Observations  made  on 
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Joseph  Medical  and  Surgical  Reporter,  Vol.  i.  No.  3;  J.  P.  Chesney,  M.  D.J 
$1.00  per  annum.  Daily  Programmes  of  the  American  Association  for  thfr 
Advancement  of  Science,  F.  W.  Putnam,  Sec. 
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PRACTICAL  FORMULAS. 
)llowing  are  kindly  communicated  by  Mr.  Robert  W.  Gardner,  of  this 

AROMATIC   MOUTH   WASH. 

ire  of  rhatany 4  ounces. 

ire  of  cinchona,  compound  . 2        ** 

n 24  grains. 

80     '* 

I  syrup 2  ounces. 

wintergreen,  and  Oil  of  Sassafras,  of  each 8  drops. 

DANDRUFF  ERADICATOR. 

ire  of  cinchona,  simple .    .    .  i  ounce. 

3n  of  potassa 2  drachms. 

f  tartar i  drachm. 

ne  water i  ounce. 

,  sufficient  to  make 8  ounces. 

fie  head  twice  or  thrice  a  week. 

COUNTER  IRRITANT  EMBROCATION. 

oil ' 2  ounces. 

ied  oil  of  amber i  ounce. 

cloves I  drachm. 

ling-cough  and  bronchitis.     To  be  applied  over  the  shoulder  blades, 
jbbed  in. 

NEW  MOWN  HAY  COLOGNE. 

:t  of  new  mown  hay 2  ounces. 

ne  spirit 12       ** 

ial  cologne i  pint. 

:t  of  patchouly 4  drachms. 

8  ounces. 

liter. 

VIOLET  COLOGNE. 

:t  of  violet 2  ounces. 

ire  of  musk 4  drachms. 

)f  rose 2  drops. 

ne  spirit 12  ounces. 

Z%  ounces. 

ire  of  orris  root i  ounce. 

uate  of  magnesia i  drachm. 

I,  and  filter  till  perfectly  clear. 
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RUM  AND  QUININE   HAIR  TONIC. 

Tincture  of  red  cinchona 3  ounces. 

Glycerine i  ounce. 

Jamaica  rum i       «< 

Tannin ^  drachm. 

Imperial  cologne,  enough  to  make 9  ounces. 

Mix,  and  if  necessary,  filter  through  carbonate  of  magnesia  to  obtain  it  da 
An  excellent  tonic ;  to  be  applied  twice  a  day,  rubbmg  it  well  into  the  sd 

KISSINGBN  WATER. 

Carbonate  of  soda 30  grains. 

Chloride  of  sodium 4  ounces 

Phosphate  of  Soda 6  grains. 

Sulphate  of  soda 4  scruples. 

Sulphate  of  magnesia i  ounce. 

Carbonate  of  Magnesia 100  grains. 

Carbonate  of  lime 140       " 

Phosphate  of  lime 100       " 

Muriate  of  ammonia 2       " 

Mix  in  two  pints  of  water,  and  add 

Tartrate  of  iron  and  potassa 20       " 

Dissolved  in  water 2  ounces. 

Water i  gallon. 

Charge  the  mixture  slightly  with  carbonic  acid  gas,  and  let  it  stand  over  nigM 

Then  filter,  make  up  to  fiwt  gallons,  and  charge  to  a  pressure  of  ninety  poon* 

—Druggists'  Circular, 


A  VALUABLE  DISCOVERY. 

The  process,  devised  by  Mr.  Bower  and  perfected  by  his  son,  accompSsfac 
the  object  of  protecting  the  surface  of  iron,  abd  at  the  same  time  prodoces  J 
beautiful  French  gray  tint,  which  obviates  the  necessity  of  painting  the  ardde 
treated.  The  process,  which  is  not  secret,  consists  in  heating  the  articles  toh 
coated  in  a  closed  chamber  by  means  of  carbonic  oxide,  heated  air  being  mti 
to  enter  the  chamber  for  the  double  purpose  of  burning  the  gas  and  for  comitf 
ing  with  iron.  The  excess  of  air  after  burning  the  carbonic  oxide  gas,  combioc 
with  the  iron,  forming  first  the  magnetic  oxide  and  then  the  hydrated  sesquitf 
ide,  or  common  iron  rust  By  shutting  off  the  supply  of  air  until  only  eDOii| 
is  admitted  to  tiurn  the  carbonic  oxide,  the  rust  is  converted  into  a  magnetic  0 
ide.  The  process  is  repeated  until  the  film  is  sufficiently  thick  for  the  pufpo 
of  protection.  The  application  of  this  invention  has  been  undertaken  oa 
Wge  scale,  the  chamber  where  the  oxidation  is  now  carried  on  being  Ux] 
soough  to  contain  about  a  ton  of  miscellaneous  articles. 
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ic&  has  been  received  from  Prof.  E. 
»  Popciioe,  Secretary  of  the  Kansas  Acade- 
^  of  Science^  in  refereocc  to  the  commg 
naai  meeting,  which  will  be  held  at  Tope- 
\  the  second  week  in  November  The 
WfLtmf  has  sustained  severe  losses  In  its 
fenbershtp  in  the  removal  by  death  of  Profs, 
ndge,  Bardwell,  Fraser  and  Kedzie,  all  of 
tuotn  have  been  enthusiastic  workers  in  the 
Cielf,  From  the  very  first  Prof.  Mudgc 
^  lu^tAined  the  most  active  relations  to  the 
todemy.  He  was  the  first  and  last  President, 
id  his  papers  have  nearly  all  been  based  on 
Iginal  observation,  and  have  formed  the 
M  valuable  acquisitions  to  science.  Such 
|I9  «re  good  enough  for  any  age  or  couniryf 
Id  make  the  world  better  by  living  in  it. 
be  academy  feels  the  lo5«  of  these  active 
Inkers  severely,  but  is  hoping  to  have  a 
eccssful  meeting  at  Topeka,  and  to  s^nd 
pStk  a  creditable  volume  of  Transactions  next 
H^g.  The  committee  on  programme  wiU 
I  glad  to  hear  from  scientific  men  jn  The 
Uttf  who  have  anything  ne«¥  to  offer  in  the 
\$  of  observations  or  inveUigations. 

^Itl  Boston  meeting  of  ihe  American  As- 
elation  for  the  Advancement  of  Science, 
■fMkco  of  by  all  returning  members,  as 
til  as  by  many  of  the  icicntific  magazines, 
9  most  interesting  and  enjoy itbtc  one  and 
U  long  be  remembered  with  pleasure  by 

iwfco  were  present. 
§  Missouri  River  Improvement  Asso- 
ti  held  a  meeting  in  this  city  on  Sept. 
nd  22d,  which  was  attended  by  dele- 
»m  Kansas,  Nebraska  and  Missouri, 
|jject  being  to  arouse  an  interest  in  the 
of  increased  facilities  for  transport* 
be  products  of  the  New  West  to  mar- 
^and  to  obtain  congressional  assistance. 
Many  of  the  very  best  business  men  of  these 
ites  were  present,  and  doubtless  their  action 
SI  have  the  final  effect  desired.     The  rail- 


roads have  opened  (hecountry,  but  areunable- 
to  do  all  the  freighting.  This  movement  is  not 
intended  to  injure  them,  nor  is  it  a  local 
matter.  The  whole  Northwest  is  interested 
in  ihc  movement,  from  Fort  Benton  to  St. 
Louis.  Cot  R.  T.  Van  Horn  was  elected 
permanent  President,and  W.  H.  Miller,  Secre- 
tary, with  Vtcc-Prcsidents  from  all  the  prom- 
inent cities  of  the  above  named  Slates. 


An  observer  need  go  no  farther  than  the 
the  Kansas  City  and  Bismarck  Fairs  to  leurn 
by  their  immense  exhibits  of  minerals,  cere- 
als, vegetables,  animals  and  machinery,  what 
this  region  of  country  is  doin^;  in  this  stage 
of  the  world's  historj,  while  such  exhibits 
of  fossils  as  those  of  Professor  Snow  at  Bis- 
marck, and  of  Sidney  Hare,  here,  tell  the 
story  of  animal  or  vegetable  life  in  the  re- 
mote pa^it,  before  man's  inBuence  upon  pass- 
ing events  was  felt. 

Prof.  T.  Berry  Smith,  who  has  furnished 
several  good  articles  for  the  Rkvikw  within 
the  past  year,  ha*  received  the  position  of 
Professor  of  Natural  Science,  etc,  in  the 
Louisiana,  (Mo,,)  College,  Besides  being 
an  excellent  teacher,  Prof.  Berry  is  a  writ ef 
of  ability  and  taste. 

Rev.  Mr,  Card,  general  agent  for  Adam^' 
Synchronological  Chart  of  history,  which  is 
described  in  full  on  page  378  of  this  issue  of 
the  R£Vt£\v%  has  concluded  to  make  Kansas 
City  his  home  hereafter,  and  to  devote 
himself  to  building  up  a  general  subscrip* 
tion  book  business.  He  has  other  val- 
uable works,  and  expects  to  employ  a  num- 
ber of  agents  both  in  the  city  and  the  sur- 
rounding country. 

We  are  in  receipt  of  the  Proceedings  of 
the  Saratoga  meeting  of  Ihe  American  Asso- 
ciation for  the  Advancement  of  Science, 
published  by  Permanent  Secretary,  Prof 
F.  W.   Putnam.     This  volume,    comprisini: 
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five  hundred  and  seventy-two  pages  octavoi 

is  moslly  made  up  of  papers  read  at  that 
meeting,  though  not  more  than  hajf  of  those 
presented  were  published. 


The  following  arc  the  cootents  of  the 
Popular  ScitHce  Monthly  for  October :  Fash- 
ion in  Deformity  I  by  Prof.  W.  H,  Flower, 
F.  R.  S.,  {illustrated);  Cooperation  in  Eng- 
land^ by  George  lies  \  Modem  Aspects  of 
the  Life  Question,  by  Prof*  George  F.  Bar- 
ker ;  The  Australian  Ornilhorhynchus,  (illus- 
trated); The  mysterious  Sounds  of  Nature, 
by  Robert  Springer ;  The  English  Precursors 
of  Newton,  II ;  Criticisms  Corrected,  by 
Herbert  Spencer.  L  Tait  arid  Kirkman  ;  In- 
dia-rubber Industries,  by  Thomas  Bolas,  (il* 
lustrated;)  On  the  Production  of  Sound  by 
Ligh%  by  Alexander  Graham  Bell;  Educa- 
tion as  an  Aid  to  the  Heallh  of  Women,  by 
Elizabeth  Cumings;  On  the  Destruction  of 
Infectious  Germs,  by  Dr.  A.  Wernich  ;  Pos- 
sible Efficiency  of  Heat  engines,  by  Prof.  W. 
A.  Anthony;  Sketch  of  George  Boole,  (with 
portrait);  Editor's  Table  ;  Literary  Notices  ; 
Popular  Miscellany;  Notes. 


The  Atlantic  for  November  will  contain 
the  fira  installment  of  Mr.  James's  new 
story.  The  Portrait  of  a  Lady;  and  a  timely 
paper  (with  reference  to  the  recent  death  of 
General  Myer»  and  the  weather  department) 
on  the  Future  of  Weather  Prophecy,  by 
Prof,  N,  S.  Shaler,  There  will  be  contribu- 
tions by  Miss  Preston,  Mr,  Aldiich,  Mr. 
Lathrop  (on  the  Concord  School  of  Philoso- 
phy}, with  many  esf^ays  and  criticisms. 


Among  the  notes  on  current  scientific  sub- 
jects in  the  American  Naturalist^  those  of 
Prof.  Otis  T.  Mason,  of  Columbia  College, 
Washington,  D.  C,»  upon  Anthropology,  arc 
alwa)s  carefully  and  disciiminately  made, 
caubing  them  to  be  a  marked  feature  of  that 
interesting  journal. 


The  articles  in  the  N^k  Amtrtemm  Ki 
most   likely  to  be  of   interest    to  stii 
readers,   are   The    Success    of    tKe 
Light,  by  Thomas  A,  Edison;  The  Kxami 
Central  America,  Part  11,  by  t>e«iri 
ay,  and  Recent   Progress  in  AatroBABf, 
Prof.  E.  S.  Holden. 

Thk  Scientific  Americam  raises  the  qae 

of  the  safety  of  New  York   and  Brc 
case  of  an  attack  by  foreign   power*, 
that   with  the   most  improired  modem 
nance  a  war  vcf>sel   can  throw  shot  and  i 
into   both   cities    from  a  distance   of  i 
miles  and   be  entirely  out  of  range  of  ] 
gun  now  defending  the  harbor. 

The  contents  of  IIarpif*s  Magasmt  fof 
tober»  1880,  are  as  follows:  The  A^ctoil 
Fujiyama — C.  F.  Gordon-Curoming: 
Needlework — Lucretia  P.  Hale;  K 
Sonnet — John  Tabb;  Rcminiscencer 
James  Audubon — Thomas  M,  Brew. 
two  illustralions) ;  A  Romance  of  ili 
rides — Amelia  E.  Barr  (with  five 
tions) ;  An  Autumn  Holiday — Sarah  0> 
ett  (with  four  illustrations);  A  Dciuon-l 
with  St.  Hubert  tn  Touraine — M.  D,  C 
(with  nine  illustrations) ;  Does  Farming 
A  Poem — Henry  S,  Goodale  {with  sla 
trations);  The  Metropolis  of  the 
A,  A.  Hayes,  Jr.  (with  twenty- two  Uli 
tions;  White  Wings:  a  Yachting  Romti 
William  Black  (with  two  illustraHootU 
Throckmortons,  A  Story — Mary  K.  Pr^ 
Some  Peculiarities  of  Turkish  Politics; 
ington  Square.  Part  IV — Henry  Juam^ 
Is  It  all  There  Still?  A  Poem— Zl.  F 
tafson;  **Bid  Peppers.**  A  Story- 
Parsons  Lathrop;  A  Buddhist  Vision,  a  ^ 
^Francis  L.  Mace;  Modem  Bee  Coltai 
M.  Howland;  Morning  and  Evening  by 
Sea.  A  Poem— James  T.  Fields ;  The  * 
phia  Walker  "^ — Captain  John  Codroan  ;  Edi- 
tor's Easy  Chair  ;  Editor's  Litcraxy  Rfcoed; 
Editor's  Historical  Record  ;  Editor*!  DravfC 
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ITEMS  FROM  THE  PBRIODICAUI  . 


tentu* 


First-Cla^s  Heating  and  Cooking  Ktoren  forSale« 

LOW    DOWN    FOR   CAS 


They  embrace  the  most  Select  and  Modern  Styles  of  leading  manufacti^ 
i)f  the  Union.     They  include  such  stoves  as  the 

ARGAND,    HECLA,    CHARTER    AND    OMAI 

For  both  Coal  and  Wood,  ALL  of  WHICH  I  offer  for  sale  at  the 


1  also  carry  a  full  supply  of 

TINNER'S    STOCK    AND    TRIMMINI 

Which  I  offer  at  St.  Louis  and  Chicago  prices.     1  cordially  invite  ilie  I 
attention  of  dealers  of  the  Missouri   Valley  and  the  public  at   large  to 
my  large  and  varied   stock,  and   challenge  compeiition.     I   also  man- 
ufacture a  full  line  of 

SHEET    IRON    GOODS,    TIN    ROOEUij 

— A.ND  — 

GAI^VAIVIZED     GORIVIGES. 

1  have  in  ray  employ  FIFTY  of  the  most  skilled  Mechanics  in  the  West^  wjj 
enables  me  to  fill  your  orders  with  promptness  and  dispatch.     Call  at  theorig 

RED  FRONT  STOVE  STOl 

518    Main   Street, 

J  AS.    REDHEFFERl 
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METEOROLOGY. 


*  METEOROLOGY  AND  THE  SIGNAL  SERVICE. 

)  • 

I. 

The  death  of  Gen.  Myer,  the  late  Chief  of  the  Signal  Service,  and  the 
soemtj  of  providing  a  competent  successor,  have  drawn  public  attention  to  the 
pial  Bureau  and  to  the  details  of  the  organization. 

The  work  of  the  Signal  Corps  during  the  late  war  is  well  known,  but  the 
in  which  the  meteorological  division  of  the  service,  as  now  constituted, 
into  existence  and  under  control  of  the  War  Department,  is  not  so  generally 
and,  as  the  paternity  of  the  work  is  claimed  by  several  persons,  it 
believed  that  the  following  compilation  from  official  papers  upon  the  subject 
Bl  be  of  service  in  giving  credit  where  it  is  properly  due. 

On  December  8,  1869,  Prof-  I-  A.  Lapham,  of  Milwaukee,  Wisconsin,  who 
id  been  for  years  a  persistent  advocate  of  the  importance  of  some  national  sys- 
9tt  of  weather  reports,  in  which  the  telegraph  was  to  play  an  important  part, 
Uressed  the  following  memorial  to  the  Hon.  H.  E.  Paine,  member  of  the  House 
tScpresentatives  from  Wisconsin.  The  memorial  was  accompanied  by  a  list  of 
hMters  upon  the  lakes,  making  thirty  pages  of  printed  matter,  of  which  the 
iminary  only  is  given  in  this  paper  : 

MEMORIAL  OP  PROF.   I.   A.   LAPHAM,  OF  MILWAUKEE,  WIS. 

"Not  only  does  the  interest  of  commerce  and  navigation,  but  also  that  of 
itself,  demand  that  something  should  be  done,  if  possible,  to  pitveuX. 
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the  fearful  loss  of  life  and  property  on  our  great  lakes,  such  as  has  recently  f 
so  many  newspaper  columns  with  iheir  appalling  details*     If  we  could  havc< 
a  few  hours'  notice  of  the  approach  of  the  great  storms  that  bring  these  cala 
upon  us^  much  of  their  mischief  might  be  avoided.     The  endeavor  to  predict  j 
occurrence  of  storms  has  been  altempted  in  England,  by  the  late  Captain 
Roy,  and   in  France,  by   LeVerrier,   the   astronomer ;   with  what  success  ] 
appear  from  the  following  extracts  : 

*''0n  the  2d  of  December,  1863,  during  the  day-time,  I  received  two  I 
patches,  stating  that  a  severe  storm  was  about  to  traverse  France/'  writes  j 
President  of  the  Toulon  Chamber  of  Commerce  to  M.  LeVerrier;  **theyi 
published  and  posted  up  immediately,  and  the  nierchant  vesseb  in  the  road 
had  time  to  provide,  and  did  provide,  against  all  risks.  The  maritime  prcfci 
on  its  behalf,  directed  all  officers  who  were  on  shore  to  hasten  on  boani 
vessels.  The  storm  burst  forth  with  all  its  fury  about  half-past  three  o'clock  in 
afternoon.  The  first  telegram  sent  on  the  2d,  confirming  that  of  the  day  bcfl 
had  therefore  gained  four  hours'  time  ahead  of  the  slorm^  and  everything  \ 
ready  to  meet  the  emergency.  Thanks  to  the  pncautims  thus  taken,  there  wai 
damage,  no  disaster  to  deplore/' 

The  Genoese  ybttrwa/,  of  December  5,  says  that  **the  prediction  iclegrapl 
by  the  Paris  Observatory  to  Turin,  and  immediately  communicated  to  the 
on  the  western  coasts  of  Iialy^  on  the  ist  instant,  was  fully  realised.  The  I 
signs  of  the  storm  were  felt  yesterday,  about  7:30  p.  m.  During  the  nigM 
raged  furiously;  but  there  appears,  nevertheless,  to  have  been  no  disasti 
occurrence  in  our  neighborhood.  The  commandant  of  the  port  had  hastendl 
take  all  proper  measures,  and  we  may  be  thankful  for  them." 

Prof.  J.  P.  Espy,  in  his  second  report  on  meteorology,  makes,  among  iMi 
others,  the  following  ** generalizations''  from  the  observations  made  andcolie 
up  to  the  year  1850,  the  dale  of  that  report : 

**  Storms  in  the  United  States,  travel  from  the  west  toward  the  east. 

**They  are  accompanied  with  a  depression  of  the  barometer  near  the  ctnu 
line  of  the  storm. 

**They  are  generally  of  great  length  from  north  to  south,  and  move: 
foremost  toward  the  east. 

**  Their  velocity  is  such  that  they  travel  from  the  Mississippi  to  the 
ticut  River  in  about  twenty-four  hours,  and  from  thence  to  St.  John.  Ne 
land,  in  nearly  the  same  lime,  or  thirty-six  mites  an  hour;  and 

**The  force  of  the  wind  is  in  proportion  to  the  suddenness  and  gre&tne 
the  depression  of  the  barometer.*' 

Subsequent  observations  have  fully  confirmed  the  truthfulness  of  thcscj 
portant  deductions,  which  may  therefore  be  set  down  as  established  facts  or  | 
ciples  in   meteorological  science.     The  storm  of  March  22,   186 1,  is  knof 
have   occupied  eight   hours   in   passing   from  Dubuque,  on   the  Mississip^^ 
Milwaukee,  on  Lake  Michigan. 
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Now,  it  is  quite  clear  that,  if  we  could  have  the  services  of  a  competent 
Nieorologist  at  some  suitable  point  on  the  lakes,  with  the  aid  of  a  sufficient 
rps  of  observers  with  compared  instruments,  at  stations  located  every  two  or 
«c  hundred  miles  toward  the  west,  and  the  co  operation  of  the  telegraph  com- 
,  the  origin  and  progress  of  these  great  storms  could  be  fully  traced ;  their 
velocity  and  direction  of  motion  could  be  ascertained  ;  their  destructive 
te  and  other  characteristics  noted — all  in  lime  to  give  warning  of  their  probable 
is  upon  the  lakes. 

Doubtless  there  would  be  failures,  and  mistakes  made;  and  many  experi- 
aod  repeated  observations  would  be  necessary  before  the  system  could  be 
;  to  work  with  perfection,  But  is  not  the  object  sought  of  sufficient  import- 
to  justify  such  a  sacrifice?  If  it  should  prove  successful  in  even  one  case, 
might  be  the  means  of  saving  property  worth  many  times  the  cost  of  the 
jeriment. 
But  how  shall  all  this  be  accomplished,  and  who  will  assume  the  burden  of  its 
?  Perhaps  the  establishment  of  a  meteorological  department  of  the  Chicago 
Sidcmy  of  Science,  with  a  proper  organization  and  a  sufficient  (ndowmtni^  would 
die  most  likely  to  secure  the  desired  results.  The  money  should  come  from 
M  most  likely  to  be  benefited." 

^H  *'  Milwaukee,  Wis.,  December  8,  1S69. 

^^pEAR  Slit :  I  take  the  liberty  of  calling  your  attention  to  the  accompanying 

~\  of  disasters  to  the  commerce  of  our  great  lakes  during  the  past  year,  and  to 

k  whether  its  appalling  magnitude  does  not  make  it  the  duty  of  the  government 

«cc  whether  anything  can  be  done  to  pre^'^ent  at  least  some  portion  of  this  sad 

fi  in  future.  Yours,  very  truly, 

L  A.  Lapham." 
Hon.  H.  E.  Paine,  M,  C. 

JR  LAKE  HARJKE — RECORD  OF  DISASTERS  FOR   1869 — ^NUMBER  OF  DISASTERS 
REPORTED,   1,914 — ESTIMATED  DAMAGE  TO  PROPERTY,  $4,100,000 
— INTERESTING  TABULAR  STATEMENTS, 

favigation  having  practically  closed  for  i86g,  in  accordance  with  our  custom 
'  before  the  readers  of  the  Sentinel  a  record  of  the  disasters  which  have  been 
ed  during  the  season.     The  list  is  very  long,  and  the  estimated  damage  to 
^and  cargoes  unusually  heavy.     According  to  our  summary^  the  number  of 
which  met  with  disaster  is  1,914,  against  1,164  l^^st  season — showing  an 
of  750.     In  1868,  103  vessels  were  totally  wrecked,  whose  measurement 
led  36,441  tons.     This  season  the  number  totally  lost  is  126,  with  a  meas- 
sent  of  33,89a  tons — which  is  certainly  a  large  increase.     Up  to  the  31st  of 
lober  the  amount  of  damage  sustained  by  the  shipping  on  the  lakes  was  hardly 
to  the  average  of  seasons,  and  vessel  owners  and  underwriters  congratulated 
fives  upon  their  good  fortune.     But  the  storms  of  November,  ColVoVm^  \\\ 
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quick  succession,  and  each  even  more  violent  than  the  preceding  oae,i 
away  all  these  bright  prospects  and  burdened  both  owners  and  underwriters  i 
heavy  losses.  The  disasters  reported  in  November  number  405,  involving  \ 
age  to  property  of  upward  of  $2,000,000,  These  are  probably  the  highest  fif 
ever  reached  in  any  one  month  since  the  navigation  of  the  Jakes  began,  Th«li 
of  life  daring  the  season  was  considerably  less  than  in  1868,  The  tables  1 
complete  our  summary  are  valuable  for  future  reference  and  should  be  pre 
*******  fl 

RECAPITULATION  AND  C0MPAEI50N. 


lUp 


December,  1868 
January,  1869  , 
February  ,  *  , 
March  .... 
April  .  .  -  .  . 
May  .  .  ,  <  . 
June    ,    .    ,    .    - 

July 

August   .    .    «    « 
September   *     , 
October  ,    ,    ,    , 
November    ,     , 
December  .    .    . 


H 
11 
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This  memorial  was  accompanied  by  the  following  bill :     (R,  H.  6oa0  irSq 
was  introduced  in  the   House  of  Representatives  December  ifith^  1S69,  by  1 
Hon.  H;  E.  Paincj  and  referred  to  the  Committee  on  Commerce   and  ordered! 
be  printed. 

A    BILL 

To  authorize  the  Secretary  of  War  to  provide  for  taking  meteorological  ob 
vations  at  the  military  stations  in  the  interior  of  the  continent,  and  for  gi^^ 
notice  on  the  northern  lakes  and  A  dan  tic  seaboard  of  the  approach  and  forc«<] 
storms. 

Wherms  the  record  of  marine  disasters  on  the  northern  lakes  for  the  ya 
eighteen  hundred  and  sixty-eight  and  eighteen  hundred  and  sixty-nine,  fi^^* 
that  during  the  year  eighteen  hundred  and  sixty-eight  one  thousand  one  hi^ndr^l 
and  sixty-four  casualties  occurred,  in%'olving  a  loss  of  three  hundred  and  1 
one  lives,  and  of  property  of  the  value  of  three  million  one  hundred  and  foufi 
thousand  dollars,  and  that  during  the  year  eighteen  hundred  and  sixty-nifle, 
thousand  nine  hundred  and  fourteen  casualties  occurred^  involving  a  loss  of  t 


cd  and  nine  lives,  and  of  the  property  of  the  value  of  four  million  one  hun- 
d  sixty  thousand  dollars;  and  that  in  eighteen  hundred  and  sixty-eigh^ 
undred  and  five  vessels  of  the  value  of  one  million  two  hundred  and  seven 
ousand  three  hundred  dollars  were  totally  lost,  and  in  eighteen  hundred  and 
itty-nine,  one  hundred  and  twenty-six  vessels  of  the  value  of  one  million  four 
ndred  and  fourteen  thousand  two  hundred  dollars  were  totally  lost ;  and 
lereas  scientific  observations  have  already  shown  that  the  course  of  storms  in 
e  United  States  is  generally  from  west  to  east,  and  made  known  their  rate  of 
Dgress,  and  the  changes  of  the  barometer  which  precede  and  accompany  them; 
d  whereas  a  large  proportion  of  the  loss  of  life  and  property  by  marine  disasters 
I  the  northern  lakes  might  be  avoided  by  timely  notice  to  mariners  of  approach- 
rms;  therefore, 

V  it  enacted  by  the  Senate  and  House  of  Repreuntativts  of  the  United  States  of 
a  in  Congress  assembled^  That  the  Secretary  of  War  be  authorized  and  re- 
to  take  the  necessary  meteorological  observations  at  the  military  stations 
interior  of  the  continent  and  on  the  northern  lakes,  and  to  give  notice  on 
kcs  and  Atlantic  coast,  by  means  of  the  electric  telegraph,  of  the  approach 
ce  of  storms. 

n.  Paine  was  strongly  impressed  with  the  importance  of  the  subject,  and 

cd  an  expression  of  views  from  the  Surgeon  General  of  the  Army,  Prof. 

,  Prof.   Loomis,  and  from  the  Chief  Signal  Officer  of  the  Army.      The 

from   these  gentlemen  were   received    and  submitted  to  the    House  as 


.) 


War  Department,  Surgeon  General's  Office, 
Washington,  January  5,  t87o. 
I  have  the  honor  to  state,  in  reply  to  your  note  of  the  3d  instant,  that ' 
:>togical  observations  of  barometer,  thermometer,  hygrometer,  clearness  cf 
nd  direction  and  force  of  winds,  are  now  taken  at  all  permanent  military 
the  interior  of  the  continent,  as  well  as  those  on  the  seaboard  and  lakes, 
jtns  of  rapid  telegraphic  communication  with  the  most  important  points  on 
^es  and  Atlantic  seaboard  could  be  secured,  it  would  be  entirely  practicable 
Sedical  officers  of  the  army,  stationed  in  the  interior,  to  give  notice  of  the 
roach  and  force  of  storms  passing  from  the  direction  of  their  respective 


j^am,  sir,  very  respectfully  your  obedient  servant, 

J.  K.  Barnes, 
Surgeon  General  U,  5.  Army. 
lencral  H.  E.  Paink,  M,  C, 

House  of  Representatives, 

Smithsonian  Institution,  | 

Washington,  D.  C,  January  10,  1870.  f 
Dear  Sru  :  Your  letter  asking  my  opinion  of  the  practicability  and  merits  of 
proposition  to  establish,  under  the  direction  of  the  War  Department,  a  system 
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of  telegraphic  dispatches  to  forecast  the  approach  of  storms,  was  duly  received  I 
but  on  account  of  a  press  of  business  and  the  late  recess  of  Congress  I 
deferred  my  answer  until  to-day. 

There  can  be  no  doubt  from  the  present  state  of  meteorological  science  t 
a  properly  devised  and  intelligentiy  conducted  system  of  weather  telegrams  w» 
be  of  great  importance  to  the  welfare  of  commerce  as  well  as  of  much  interest* 
the  general  public. 

The  first  application  of  the  telegraph  to  the  forecasting  of  the  weather  wasi^ 
1856,  by  the  Smithsonian  Institution,  and  was  continued  sufficiently  long  tot 
the  practicability  of  the  enterprise,  and  indeed,  use  was  constantly  made  of  i 
during  the  winter  to  determine  as  to  advertising  lectures  at  the  Institution. 

Systems  of  the  kind  are   now  in  operation   in  England,  France,  Ho 
Italy,  and  other  countries,  and  are  producing  results  of  sufficient  importance  t 
justify  their  maintenance  at  the  expense  of  the  government.     The  Atlantic  1 
board  of  the  North  American  continent  is  much   more   favorably  situated  I 
receiving  intelligence  of  approaching  storms  than  the  western  coast  of  '. 
since,  as  a  general  rule,  the  storms  that  visit  the  latter  coast  are  generated  on  t 
ocean,  from  which  no  telegraphic  signals  can  be  sent;   while  a  large  majorilyfl 
those  which  prove  disastrous  to  the  shipping  of  our  eastern  coast,  have 
origin  on  the  land,  and  moving  eastward  may  consequently  be  telegraj^i 
advance  to  the  principal  commercial  cities  of  the  east. 

In  order,  however,  that  this  system  may  be  of  practical  value,  it  is  ne 
that,  I  St.  The  points  from  which  the  telegrams  are  to  be  sent  must  be 
selected  and  furnished  with  reliable  instruments.  2d.  These  instruments  mustli 
in  charge  of  persons  properly  trained  to  make  the  observations.  3d.  The 
grams  must  be  transmitted  regularly  to  some  central  point  at  fixed  hours  <A  i 
day.  4th.  They  must  at  this  center  be  collated  and  their  indications  inte 
by  persons  having  a  competent  knowledge  of  the  laws  to  which  the  motions c 
the  storms  are  subjected.  5th.  I  do  not  think  the  military  posts  as  now 
lished  will  be  sufficient  to  carry  out  the  plan ;  additional  stations  would  to] 
required.  6th.  An  appropriation  would  be  necessary  for  the  pay  of  the  tdfrj 
grams,  furnishing  the  instruments,  and  the  necessary  superintendence. 

The  Smithsonian  Institution  has  for  twenty  years  been  engaged  in  coUedaiJ 
observations  in  regard  to  the  climate  and  changes  of  the  weather  on  the  contincij 
of  North  America,  and  has  now  a  number  of  persons  employed  in  reducing  tslX 
discussing  the  materials  which  have  been  collected.  It  receives  at  the  end  ci 
every  month  the  records  of  simultaneous  observations,  made  over  the  whole  rfl 
the  United  States  by  about  four  hundred  observers,  and  from  these  the  laws  of  1 
the  phenomena,  so  far  as  it  is  possible  to  determine  them,  will  in  due  time  he  | 
made  out.  The  cost  of  the  application,  however,  of  these  laws  to  practical  pur- 
poses, must  be  defrayed  by  the  government  or  by  the  community  which  is  mo* 
interested  in  the  results.     I  may,  however,  be  allowed  to  add  that  any  assistance 
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r   suggesdoDS  which  may  be  required  in  organizing  the  proposed  system  of 
cather  telegrams  will  be  cheerfuUy  furnished  by  this  institution. 
I  have  the  honor  to  be,  your  obedient  servant, 

Joseph  Henry. 
HoEL  H.  E.  Paine, 
Himse  of  RepresentatiDes, 

Yale  College,  January  lo,  1870. 
Dkar  Sir  :  I  have  carefully  read  the  memorial  of  Professor  I.  A.  Lapham, 
poommending  the  establishment  of  a  system  of  observations  to  give  warning  of 
lie  approach  of  violent  storms,  and  heartily  approve  of  the  object  of  that  memo- 
It  cannot  be  doubted  that  violent  storms  are  subject  to  natural  laws ;  that 
:  laws  have  to  some  extent  been  discovered ;  and  there  is  reason  to  believe 
by  patient  investigation  these  laws  may  become  still  better  known.  One 
dple  which  has  been  derived  by  induction  from  a  large  number  of  cases  is 
over  the  United  States  violent  storms  do  not  long  remain  stationary  in  one 
but  travel  from  place  to  place;  usually  from  west  to  east,  or  from  south- 
to  northeast,  and  with  a  velocity  varying  from  zero  to  forty  miles  per  hour. 
;  this  direction  is,  and  what  is  the  velocity  of  its  progress,  can  be  ascertained 
die  case  of  any  storm  by  a  comparison  of  a  sufficient  number  of  recorded 
rations ;  and  if  every  storm  for  a  few  years  were  tracked  in  this  manner, 
fbe  laws  which  they  obey  would  become  pretty  well  known.  After  these  laws 
Bid  been  fully  discovered,  it  would  be  possible,  whenever  a  storm  was  raging,  to 
pve  warning  of  its  approach  to  places  toward  which  the  storm  was  advancing, 
lr?eral  hours  before  its  violence  was  actually  experienced.  If  all  violent  storms 
Oome  from  the  west  or  southwest,  then  by  a  system  of  combined  observations  it 
Mold  be  possible  to  give  warning,  at  the  port  of  New  York,  of  the  approach  of 
tFcry  violent  storm ;  and  such  warning  would  unquestionably  be  the  means  of 
preventing  many  disasters  to  the  commerce  of  that  port.  It  is  believed  that  our 
knowledge  of  storms  is  already  sufficiently  precise  to  enable  a  competent  meteor- 
(ilogist  to  furnish  information  which  would  be  of  great  value  to  commerce,  pro- 
tided  he  had  at  his  command  a  sufficient  corps  of  observers  scattered  over  a 
considerable  area  to  the  west  and  southwest,  and  also  had  the  means  of  transmit- 
ting his  warnings  immediately  by  telegraph ;  and  if  such  a  system  were  pursued 
br  several  years,  it  could  scarcely  fail  to  conduct  to  more  precise  knowledge, 
which  would  render  it  possible  to  give  more  reliable  and  definite  warning  of  the 
approach  of  dangerous  storms. 

In  order  to  secure  the  objects  here  contemplated,  it  would  be  indispensable 
to  have  observations  from  a  pretty  large  number  of  stations  at  intervals  not 
exceeding  one  or  two  hundred  miles,  and  scattered  over  a  region  to  the  west  and 
touthwest  of  those  points  for  which  the  warnings  were  regarded  as  specially 
important.  These  observations  should  include  all  the  meteorological  instru- 
iBcnts,  but  more  particularly  the  barometer  with  the  direction  and  force  of  the 
TOd.    The  observations  should  be  made  daily  at  fixed  hours,  and  should  be 

\ 
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reported  by  telegraph  to  some  competent  meteorologist,  whose  business  it  should 
be  to  compare  the  reports  w  ithout  delay,  and  make  the  proper  deductions  fim 
them,  and  whenever  a  violent  storm  was  in  progress,  to  decide  in  what  direcdn 
and  with  what  velocity  it  was  traveling ;  determine  what  places  it  would  visit, 
and  at  what  hour  it  would  arrive ;  and  finally  transmit  the  announcement  imnedt^ 
ately  by  telegraph  to  those  places  specially  interested.  Such  a  system  could  Ml 
be  expected  to  attain  satisfactory  results  without  a  pretty  large  number  of  lel 
selected  stations,  and  especially  without  the  services  of  a  competent  meteorologi* 
to  superintend  the  entire  system.  The  superintendent  should  be  well  infonned 
respecting  the  progress  which  has  been  already  made  in  this  department  of  science 
— he  should  have  strong  faith  in  the  practicability  of  attaining  useful  results  tfi 
system  of  storm-warnings ;  and  he  should  have  no  other  engagements  whki 
would  prevent  him  from  giving  his  whole  attention  to  this  subject,  espedaBf 
whenever  a  violent  storm  was  raging  in  any  part  of  the  United  States. 

A  system  of  meteorological  observations  has  been  for  many  years  in  progroi 
under  the  direction  of  the  Smithsonian  Institution,  and  this  sjrstem  now  coven  ai 
large  portion  of  the  United  States.  By  combining  a  selected  number  of  these 
observers  with  the  observations  at  our  military  posts,  the  whole  country  might  be 
covered  with  a  net-work  of  observations  which  would  be  tolerably  complete.  I 
have  great  confidence  that  a  general  system  of  observations  might  be  organized 
which  would  not  only  be  of  great  value  to  science,  but  which  would,  in  a  fcir 
years  (if  not  in  the  first  year),  give  such  increased  security  to  commerce  as  would 
more  than  compensate  for  the  necessary  observations. 

I  am,  with  much  respect,  yours  truly, 

Elias  Loobcis. 

Hon.  Halbert  E.  Paine. 

War  Department, 
Office  of  the  Chief  Signal  Officer, 

Washington,  D.  C,  January  i8,  1870. 

Sir  :  I  have  examined  with  interest  the  bill  you  send  me  (H.  R.  602),  with 
the  papers  accompanying  it,  and  I  have  submitted  your  communication  to  the 
honorable  Secretary  of  War. 

The  subject  of  storm  telegraphy  had  attracted  my  attention  at  the  time  of  the 
heavy  gales  of  the  last  fall  upon  the  northern  lakes — one  of  these  gales  was  fully 
reported  some  hours  in  advance,  and  might  have  been  telegraphed  and  signaled 
— and,  by  a  coincidence,  I  had  caused  some  maps,  showing  possible  coast  tcte- 
graphic  and  signal  stations,  to  be  arranged  for  the  War  Department,  before  the 
congressional  papers  reached  me. 

I  have  been  much  impressed  with  the  importance  of  the  endeavor  proposed 
in  the  bill  prepared  by  you,  as  an  aid  and  safeguard  to  navigation,  and  as  a  mode 
not  before  availed  of  in  this  country,  of  utilizing,  in  the  interests  of  commcarce, 
the  posts  and  force  which  must  be  maintained  for  military  purposes  in  the  interior 
and  upon  the  sea  coast. 
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No  reason  suggests  itself  to  rae  to  doubt  that  meteorological   observation!?, 
siifi^cientl)^  minute  to  be  useful,  can  be  made  at  different  posts  and  points  deter- 
ttitied  upon. 

The  transmission  of  such  intelligence  as  is  gained  can  be  so  systemized  as  to 

are  its   certainty.     Military  posts  are  now  scattered  from   the  Pacific  coast, 

Dughoal   the   interior,   to  the  Atlantic.      The    branching   lines  of  telegraph, 

leasing  in  number,  are  daily  binding  them  more  closely  together,  and  bringing 

in  communicating  range  of  the  great  business  centers.      Other  points  oi 

vation  and  report  could  be  established  gradually.     In  time,  even  the  ocea 

bles  may  be  made  to  serve  a  part.     Meteorological  observations,  statistics,  and 

orts  giving  the  presence,  the  course,  and  the  extent  of  storms — ^the  telegraph 

(announce  their  location,  as  stated,  and  their  probable  approach,  as  it  would, 

I  time  of  war,  those  of  an  enemy. 

It  seemed  fair  to  conclude  that,  with  experience,  the  direction  and  range  of 
ay  storms  could  be  foretold  with  reasonable  accuracy.  It  is  certain  they  might 
!  in  some  instances.  As  1  write  this  letter,  I  quote,  as  a  commonplace  illus. 
rion,  a  storm  report  I  find  in  the  Washington  Chronicle,  of  this  morning  (Jan. 
iS),  made  as  an  item  of  newspaper  news  only,  and  probably  without  any  care, 
Concert,  or  haste  as  to  its  reporting. 

St.  Lotus,  January  17, — A  terrible  storm  of  thunder  and  lightning,  wind  and 
liail,  passed  over  the  city  last  evening. 

This  was  the  evening  of  January  16. 
Chicago,   January    17. — During   the  thunderstorm  last  night  the  mercury 
stood  at  42°. 

This  was  the  night  of  January  16. 
Louisville,  January  17. — A  terrible  tornado  visited  Cave  City  Station,  on 
Xht  Louisville  and  Nashville  Railroad,  at  an  early  hour  this  mmming. 
This  was  the  early  morning  of  January  17. 

Cincinnati,  January   17, — An   unsually  heavy  storm  of  wind   and   hail, 
companied  with  thunder  and  lightning,  occurred  here  this  maming. 
This  was  the  morning  of  January  17, 
Pittsburg,  January  17. — A  heavy  rain  storm,  and  thunder  and  lightning, 
irisited  this  place  at  nom  to-day. 

It  is  fair  to  presume  that  the  storm  of  lightning,  hail,  and  rain,  the  outskirts 

of  which  passed  over  Washington  about  six  o'clock  last  evening  (the  evening  of 

I  January  1 7),  and  was  noticed  by  many  as  usual,  was  a  part  of  this  storm  tele- 

f;niphed  at  St.  Louis  on  the  evening  of  the  i6th  instant.  If  so,  it  could  have  been 

teporied  almost  hourly  in  its  course  to  this  city. 

A  single  storm  report,  wisely  made  upon  the  plan  suggested  by  you,  might 
%ave,  perhaps,  many  times  the  cost  of  the  experiment.  Sufficient  successes  of 
organtJEed  systems  of  reports,  having  similar  ends  in  view,  in  England,  France, 
^md  00  the  shores  of  the  Mediterranean,  are  already  of  record  to  warrant  the 
endeavor  on  this  side  of  the  Atlantic,  and,  to  suggest  the  thought,  it  would  \y: 
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almost  wrong  to  fail  to  make  it  in  a  country  so  extended  and  having  such  ship 
interests  as  our  own. 

Such  information  of  storms  as  could  be  gained,  once  received  at  chosen  poij 
could  be  collated,  posted,  and  announced  in  merchants'  exchanges  and  to  1 
of  trade  in  the  principal  seaport  and  lake  cities,  and  plans  of  signals  similar  ii 
effect  to  the  coast-storm  signals  put  in  use  some  years  ago  on  the  coasts  of  Engliai  ] 
and  France,  shown  on  the  seaboard  forts  and  at  selected  stations,  by  men  alrcidij 
in  the  employ  of  the  United  States,  could  communicate  the  possible  dangerj 
vessels  passing  in  sight  at  sea  or  preparing  for  departure  from  their  ports. 

The  brief  examination  I  have  been  able  to  give  the  subject  seems  to  sfal 
that,  with  forty-four  sea-coast  stations  already  owned  by  the  United  States,  istd 
gence  of  value  could  be  notified  in  this  way  by  day  or  at  night  for  the 
vessels  in  the  vicinity  of  each  of  our  prominent  ports. 

I  do  not  doubt  that  the  general  plan  of  collecting  and  announcing  stoi 
reports  you  initiate,  well  executed,  with  the  extended  knowledge  and  impn 
ment  to  which  it  would  lead,  would  save,  in  frequent  instances,  both  life  i 
property.     The  measure,  once  placed  by  enactment  in  some  organized  formp 
grow  in    importance.     Insurance   companies,  boards  of  trade,  and  coramcTci 
bodies,  and  shippers  will  be  prompt  to  see  the  attempted  benefit,  and  give  il  I 
aid  of  their  co-operation,     I  hope  the  bill,  or  one  having  the  same  ends  in  ri«^ 
wull  become  a  law,  and  I  think  the  results  to  follow  its  passage,  though  theyi 
not  be  at  once  attained,  nor  had  without  time,  labor,  and  trouble,  will  he  | 

f  fully  appreciated  by  the  commercial  world. 
I  am^  sir,  very  respectfully,  your  obedient  servant, 
Albert  J,  Myer, 
Breitet  Brigadier  General  and  Chief  Signal  Officer  of  the  Amy. 
Hon.  Halbert  E.  Paine, 
^  House  of  Representatives y  Washington^  D.  C, 

Pain 
nalli 


The  letter  of  the  Chief  Signal  Officer  led  to  a  personal  interview  with  \ 

Paine,  and  the  substitution  of  the  following  joint  resolution  for  the  bill  as  ( 
nally  drawn  and  presented  i 

JOINT  RESOLUTION 


To  authorize  the  Secretary  of  War  to  provide   for   taking    meteorolo 
observations  at  the  military  stations  and  other  points  in  the  interior  of  the  co 
nent,  and  for  giving  notice  on  the  northern  lakes  and  seaboard  of  the  app 
and  force  of  storms. 

Be  it  resolved  by  the  Senate  and  House  of  Representatives  of  the  United  Siaiai 

America  in  Congress  assembled^  That  the  Secretary  of  War  be>  and  he  heret 

authorized  and  required  to  provide  for  taking  meteorological  observations  at  \ 

military  stations  in  the  interior  of  the  continent,  and  at  other  points  in  the  Sti 

d  Territories  of  the  United  States,  and  for  giving  notice  on  the  northern 
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\  seaboard^  by  magnetic  telegraph  and  raarinc  signals,  of  the  approach  and 
ce  of  storms. 

This  joint  resolution  was  introduced  February  2,  1870,  by  Gen.  Paine,  who 
.ed  and  obtained  its  immediate  consideration  and  passage. 

It  reached  the  Senate  the  same  day,  and  was  referred  to  the  Committee  on 
litary  Affairs,  which  reported  it  back  without  amendment,  through  its  chair- 
in,  Mr  Wilson,  of  Mass.,  on  February  4th.  It  was  passed  by  the  Senate 
kiiom  opposition,  and  became  a  law  through  the  President's  approval,  F^ebruary 
1870. 

On  February  18,  1870,  the  Chief  Signal  Officer  was  informed  by  the  Secre- 
f|  of  War  that  he  was  charged  with  the  duties  to  arise  under  the  provisions  of 
t^w,  subject  to  the  general  supervision  of  the  War  Department, 
«P  August,  1870,  a  small  pamphlet  was  issued  from  the  Signal  Office,  entitled. 

^GOVERNMENT  TELEGRAMS  AND  REPORTS  FOR  THE  BENEFIT  OF  COMMERCE, 


Hn  which  the  following  extracts  are  made,  as  illustrative  of  the  preliminary  work 
the  signal  office  in  the  establishment  of  the  new  service  : 

**  Popular  attention  is  at  this  time  directed  to  the  formal  undertaking,  for  the 
•St  time  on  this  continent,  under  Government  auspices,  of  an  organized  system 
weather  reports  to  be  made  by  telegraph,  with  the  purf>ose  of  giving  informa- 
rti  in  advance  of  the  approach  and  force  of  storms  for  the  benefit  of  commerce 
I  the  northern  lakes  and  seaboard.  The  advantages  to  be  gained,  if  success 
^  be  had,  are  so  vast,  and  popular  curiosity  in  reference  to  the  subject  is  so 
ntral,  that  a  brief  statement  of  what  has  been  undertaken  in  this  regard  in 
her  countries,  and  of  the  steps  which  have  led  to  the  present  action  in  our  own, 
thought  worthy  of  publication. 

''The  special  characteristic  of  modern  efforts,  in  the  development  ofraeteoro- 
jical  science,  consists  in  cooperation  among  observers  laboring  in  different 
ids,  and  thus  securing  the  data  for  determining  the  simultaneous  condition  of 
t  atmosphere  over  extended  regions  of  country, 

*'  U  is  only  by  this  means  that  the  laws  which  govern  the  occurrence,  motion, 
rcction  and  propagation  of  atmospheric  disturbances  can  be  ascertained.  As 
Mils  this  truth  was  recognized  and  acted  upon,  the  important  fact  was  devel- 
id  that  storms  moved  in  certain  fixed  directions,  and  at  such  rates  of  speed  as 
milted  telegraphic  notice  of  their  approach  to  be  given  to  places  lying  in  their 

k 

'*The  practicability  of  utilizing  this  knowledge  for  the  benefit  of  the  commer- 
,  iDterest  became  at  once  apparent,  and  resulted  in  the  organization  of  systems 
■irm  warnings  in  several  of  the  European  coiiotrtes  most  interested  in  mari- 
e  affairs. 

'•To  the  late  Admiral  Fit^-Roy,  of  the  British  Navy,  belongs  the  honor  of  hav- 
been  the  first  to  put  in  operation  a  practical  system  of  weather  forecasts  and 
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storm  signals,  based  on  deductions  made  from  numerous  observations  receivi 
telegraph  daily,  at  a  central  point. 

**The  first  cautionary  or  storm-warning  signals  were  made  in  England  in 
ruary,  1861,  and  in  August  of  the  same  year  published  forecasts  of  the  we 
were  tried  with  such  success,  that  by  the  spring  of  1862  sufl5cient  experieno 
been  gained  to  justify  the  adoption  of  the  system  still  in  use. 

**The  value  of  the  forecasts  given  is  shown  in  a  statement  made  by  Ge 
Sabine  to  the  Board  of  Trade.  He  says  that  he  had  examined  the  warnings  j 
during  the  two  years  ending  31st  of  March,  1865,  ^°^  found  that  in  the  first 
fifty  per  cent,  and  in  the  second  year  seventy  three  per  cent,  were  right.  \ 
ings  of  storms  were  sent  by  Admiral  Fitz-Roy  to  the  north  and  west  coaj 
France,  and  from  comparison  with  the  records  for  the  two  winters  of  1864-6 
1865-66  it  appears  that  of  one  hundred  warnings  sent  during  the  first  of 
winters  seventy-one  were  realized,  and  during  the  second  winter  seventy-six 
out  of  one  hundred  storms  which  occurred,  eighty-nine  were  signaled  durir 
first  winter  and  ninety-four  during  the  second  winter. 

"In  186 1  the  Imperial  Observatory  of  Paris  commenced  publishing, 
form  of  a  daily  bulletin,  weather  reports  from  different  points  in  France,  ^ 
proved  so  interesting  to  the  scientific  world,  and  useful  to  navigation,  thi 
system  was  extended  throughout  Europe,  reports  from  each  principal  city 
received  daily  in  Paris,  where  they  are  discussed  and  the  results  transmitt< 
mail  to  all  parts  of  the  world  in  the  successive  numbers  of  the  International 
letin.  In  1863,  the  Observatory  added  to  the  bulletin  a  lithographic  outline 
of  Europe,  upon  which  diagrams  are  drawn,  showing  the  barometric  curve  ( 
previous  day  through  the  various  stations  reporting,  together  with  the  tempei 
and  direction  and  force  of  the  wind,  so  that  one  can  see  at  a  glance  the  con( 
of  the  atmosphere  as  it  was  all  over  Europe  the  day  before. 

******* 

**In  carrying  out  this  system  of  observations,  France  has  been  divided 
districts,  each  consisting  of  a  department,  and  in  charge  of  a  competent  sup 
tendent  By  this  arrangement  much  valuable  material  has  been  collected 
many  useful  rules  issued  for  the  guidance  of  the  agricultural  community. 

**In  Russia,  a  system  of  meteorological  observations  bas  been  establi 
forming  a  net-work  of  stations  throughout  the  empire,  from  which  simultai 
daily  reports  are  made  to  St.  Petersburg,  where  they  are  collected  and  publ 
for  the  benefit  of  commerce,  and  distributed  throughout  Europe. 

**  In  Italy  a  similar  system  has  been  in  operation  for  some  years,  and  val 
reports  are  also  made  from  Holland,  Austria,  and  Norway,  but  not  issued 
in  the  bulletin  form. 

**In  Austria  alone,  one  hundred  and  eighteen  stations  are  reported  1 
observations  are  taken  by  scientific  men,  who  labor  without  remuneration  an 

s  of  whose  labors  are  annually  published  by  the  Government. 
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•*  Iji  Germany  and  Denmark,  where  the  telegraphs  are  under  Government 
>iitrol,  telegraphic  announcement  of  the  approach  of  storms  is  sent  to  all  seaports 
y  the  operators  who  are  especially  charged  with  the  performance  of  this  duty* 

**The  importance  of  regular  meteorological  reports  was  early  recognized  in 
lus  country,  for  the  Medical  Department,  United  States  array,  commenced  taking 
ibservations  in  1819.  The  States  of  New  York,  Pennsylvania,  and  Ohio  fol- 
owed  in  1825,  1837,  and  1842,  respectively,  and  the  Smithsonian  reports  in  1849. 
fhe  observations,  while  valuable  to  the  scientific  world  as  studies  for  future 
ippKcation,  or  in  reference  to  the  sanitary  condition  of  localities,  were  at  first  of 
|po  immediate  benefit,  and  it  was  only  when  the  introduction  of  the  telegraph  made 
their  rapid  transmission  possible  that  attention  was  drawn  to  the  possibility  of 
practical  storm  warnings.  In  1857  the  Smithsonian  Institution  in  Washington 
was  in  the  daily  receipt  of  weather  telegrams,  transmitted  gratuitously  by  the 
telegraph  companies,  from  various  places  east  of  the  Mississippi  and  as  far  north 
as  New  Vorky  and  published  in  the  Washington  Emning  Siar.  In  1858  a  map 
was  hung  up  in  the  Institution,  on  which  was  shown  daily  the  changes  of  weather 
reported  by  telegraph  from  different  parts  of  the  country.  Reference  was  fre- 
^ently  made  by  Professor  Henry  and  the  able  correspondents  of  the  Institute  to 
K  practicability  of  more  extended  plans  of  this  description, 

'Mn  the  same  year  the  American  Association  for  the  Advancement  of  Science 
appointed  a  committee  for  the  organization  of  a  national  system  of  meteorolog- 
ical observations,  and  a  plan  was  presented,  which  provided  for  the  appointment 
^a  superintendent  in  each  Slate,  who  was  to  collect  and  collate  all  observations 

lin  its  boundaries,  and  forward  them  monl,hly  to  Washington.  The  expense 
lining  such  a  system  was  to  be  borne  by  the  different  States.  No  action 
ten  in  the  matter,  however,  and  the  daily  pubHcation  of  reports  of  the 
Smithsonian  continued  until  the  breaking  out  of  the  war  in  1861,  when  it  was 
suspended,   but  renewed  again  temporarily   in   1862;  but  finally  discontinued, 

K"<wring  to  the  cessation  of  observations  in  the  southwest,  and  the  constant  use  by 
Government  of  the  telegraph  lines.  In  1863  the  newly  appointed  Commis- 
er  of  Agriculture  commenced  the  monthly  publication  of  a  bulletin,  giving 
R Ac  state  of  the  weather  and  condition  of  the  crops  throughout  the  country  from 
^  furnished  by  correspondents.  This  publication  is  stiU  continued,  and  is  of 
lie  to  the  agricultural  interests  of  the  country.  In  1869  a  daily  bulletin  of  the 
^father  was  published  for  three  months  in  Cincinnati,  Ohio,  under  the  direction 
^V^ofessor  Cleveland  Abbe,  and  the  experiment  proved  so  successful  that  it  was 
Bewed  during  the  present  year.  Since  1863  several  persons  have  endeavored 
p  get  congressional  assistance  in  organizing  the  national  system  suggested  by  the 
Lssociation  in  1858.  Mr.  A.  Watson,  of  Washington,  has  been  earnest  in  advo- 
in  the  papers  a  system  of  storm  signals  for  the  benefit  of  agriculture. 
I  ••  Professor  L  A.  Lapham,  LL.  D.,  of  Milwaukee,  has  been  a  persistent  and 
essful  advocate  of  the  importance  of  some  national  system  of  w*eather  reports, 
liich  the  telegraph  was  to  play  an  important  part,  and  he  brought  powerful 
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arguments  to  bear  in  the  shape  of  statisticsp  showing  the  loss  of  shipping  on  oat. 
lakes  alone  for  a  series  of  years.      His  views  were  brought  strongly  to  the  noli 
of  Congress  in   1869,  in  a  memorial  replete  with  interest.     By  a  coincid 
papers  and  maps  in  reference  to  the  same  subject  were  prepared  in  the  War  1 
partment  at  the  time  the  memorial  was  submitted. 

I        The  matter  was  finally  brought  to  the  attention  of  Congress  by  the  Hon.  1 
E.   Paine,  of  Wisconsin,  who  offered  the  joint  resolution  which  became  a  law^ 
the  9th  of  February,  1870. 
^  *  *  *  *  *  *  »| 

The  fact  that  in  the  north  temperate  zone  storms  almost  invariably  comeE 
some  westerly  point,  and  follow  an  easterly  course,  renders  the  application  I 
storm  warnings  in  the  United  States  of  more  immediate  utility  than  in  Eurof 
where  the  principal  points,  being  on  the  eastern  coasts  are  first  affected  by  1 
storms.     Here,  as  soon  as  a  storm  appears  in  the  territory  bordering  the  Ro 
Mountains,  it  becomes  possible,  in  many  cases,   with  proper  arrangements,  1 
telegraph  its  approach  to  eastern  cities  in  time  to  enable  preparations  being  mai 
against  its  destructive  influence.     It  is  not  absolutely  necessary  that  the  observd 
or  reporters  should  be  scientific  men,  though  the  higher  their  grade  of  educitn 
the  better,  but  that  they  should  promptly  announce  the  existence  of  a  5tc» 
with  other  meteorological  facts,  to  the  places  lying  within  its  probable  path, 
is  essential  they  should   be  held  to  a  proper  responsibility,  and  be  under  sa 
official  control.     The  form  of  report  must  be  carefully  devised  and  regulated 
series  of  reports  of  this  kind  will  make  possible  in  lime  the  mapping  out  of  en 
individual  storm,  and  from  this  material  can  be  deduced  some  general  lawsgOl 
erniug  their  movement.    For  example,  the  great  storm  of  March  13-17,  1859,  ^ 
thus  mapped  out  by  Professor  I^pham,  and  its  course  found  to  run  from  westei 
Texas,  where  it  first  struck  our  coast,  in  a  northeast  direction,  to  Lake  Michig 
which  it  reached  in  twenty-four   hours,  thence  to  the  Atlantic  coast  in  aDOtll 
twenty-four  hours,  and  finally  leaving  the  continent  at  St.  Johns,   Newfound 
in  ninety-six  hours  after  its  first  announcement     Here  was  a  regular  move 
about  as  rapid  as  a  railroad  train,  and  as  easily  kept  under  supervision. 

In  a  memorial  to  the  Forty-First  Congress,  Professor  Lapham  says;    **If«  1 
could  have  even  a  few  hours'  notice  of  the  approach  of  the  great  storms  that  bril 
these  calamities  upon  us,  much  of  their  mischief  might  be  avoided." 

I  *  *  *  *  *  :^  2j£»l 

^H  '*  It  is  quite  clear,"  writes  an  eminent  meteorologist,  referring  to  these  mi 

^^  other  premonitions  seemingly  established  by  meteorological  statistics,  **  that  if  1 
could  have  the  services  of  a  competent  meteorologist  at  some  suitable  poiflt  j 
the  lakes,  with  the  aid  of  a  sufficient  corps  of  observers,  with  compared  insl 
ments,  at  stations  located  every  two  or  three  hundred  miles  toward  th?  west,  1 
the  co-operation  of  the  telegraph  companies,  the  origin  and  progress  of  th 
great  storms  could  be  fully  traced;  their  velocity  and  direction  of  motion  3s6 
tained  ;  their  destructive  force  and  other  characteristics  noted,  all  in  time  to  j 
arning  of  their  probable  effect  upon  the  lakes,*' 
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It  must  be  remembered,  however,  that  *  *  there  may  be  failures  and  mistakes 
isade ;,  and  many  experiments  and  repealed  observations  may  be  necessary  before 
ihc  system  can  be  brought  to  work  with  perfection  \  but  is  not  the  object  sought 
ff  sufficient  importance  to  justify  such  a  sacrifice  ?  If  it  should  prove  successful 
in  even  one  case,  it  might  be  the  means  of  saving  property  worth  many  times  the 
cost  of  the  experiment, " 

It  should  not  be  allowed  to  escape  attention,  that  while  such  generalizations 

those  above  are  held  by  many  of  the  wisest  and  most  careful  meteorologists, 

are  those  of  much  research  who  have  different  views.     The  absolute  truth, 

cms,  will  be  arrived  at  only  when  careful,  systematic,  and  official  observations 

have  done  away  with  many  causes  of  error  and  difficulties  in  the  way  of 

ful  deductions  which  such  observations  solely  can  remove. 

The  system  inaugurated  by  Congress  is  designed  for  the  protection  of  the 

(board  as  well  as  the  lake  districts.     It  is  hoped  to  extend  its  benefits  to  all  the 

ts  and,  by  the  necessary  stations,  to  the  great  navigable  rivers  of  the  United 
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The  plan  so  far  determined  upon  by  the  War  Department  contemplates  the 

[iimultaneous  observation  of  atmospheric  phenomena,  the  telegraphic  transmission 

f  reports  of  these  observations,  and  the  wide-spread  publication  of  the  reports  at 

1  points  where  they  will  be  of  service  to  the  commercial  interests  of  the  country. 

at  is  proposed  in  the  present  and  contemplated  in  the  future  is  clearly  stated 

the  following  **  memorandum/'  issued  from   the  department  in  Washington 

irged  with  the  performance  of  the  duty: 

I.   Observation  arid  Report  of  Atmospheric  Phetumena. 

a,  A  series  of  meteorological  observations  and  reports  will  be  made  by  careful 
crvers  under  military  control,  and  supplied  with  the  best  attainable  instru- 
Dts,  All  instruments  wilt  be  adjusted  to  a  standard  at  Washington. 
h.  The  observers  will  be  stationed  at  points  throughout  the  United  States, 
ted  by  competent  authority,  as  those  from  which  reports  of  observations  will 
most  useful,  as  indicating  the  general  condition  of  the  atmosphere,  or  the 
preach  and  force  of  storms. 
It  has  been  in  view  to  so  locate  these  stations  that,  the  existence  of  a  storm  ^ 
at  one  or  more  of  them  being  determined,  information  of  the  facts  may  be  had 
by  the  regular  reports  communicated  by  telegraph  in  advance  of  its  probable 
movement. 

r.  Synchronous  obser\^ations  will  be  taken,  and  reports  made  from  the  sta- 
tions three  times  a  day,  one  about  8  a.  m.,  one  about  6  p.  m.,  and  one  at  mid- 
night* These  observations  and  reports  will  be  timed  by  Washington  time.  The  I 
office  is  in  a  measure  led  to  this  selection  of  hours  by  the  press  of  business  at 
other  times  upon  the  telegraphic  lines.  Other  observations  will  be  made  for 
record. 
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2.    Transmission  of  Reports, 

a.  The  reports  of  observations  are  to  be  transmitted  by  telegraph,  uoderd 
special  arrangement  with  the  telegraph  companies  whose  lines  connect  the 
ent  points  where  stations  will  be  established. 

b.  By  a  combination  of  telegraphic  circuits,  the  reports  of  observations  i 
at  different  points  synchronously  will  be  rapidly  transmitted  to  the  different  < 
at  which  they  are  to  be  published.     They  will  also  be  concentrated  at  Wa 
ton.     The  whole  time  required  to  transmit,  collate,  and  deliver  the  reports,  1 
the  extreme  points  of  observation  to  the  points  of  publication,  will,  it  is  hop 
not  exceed  one  hour. 

3.   Publication  of  Reports, 

a.  It  is  intended  to  give  the  widest  publicity  to  these  reports,  in  order 
make  them  useful  to  the  greatest  number.     Copies  of  all  reports  will  be  furai 
to  the  different  papers  for  publication,  and  each  report  will  be  bulletined  in 
board  of  trade  rooms,  merchants'  exchanges,  or  other  conspicuous  places, 
diately  upon  its  receipt. 

b.  So  soon  as  the  necessary  arrangemements  can  be  had,  a  meteorological  m>| 
on  which  the  changes  can  be  noted  as  each  report  is  received,  will  be  displayed 
a  the  board  of  trade  rooms,  or  other  business  centers  in  each  city  receiving  ffr^ 
ports.  Similar  maps  will  be  furnished  the  different  scientific  establishments  co- 
operating with  the  department. 

c.  The  reports  will  be  limited  at  the  outside  to  the  simple  statement  of  rnetcoO' 
logical  facts  existing  at  the  stations  of  observations.  These  facts,  together  wi4 
such  general  laws  as  seem  to  have  been  determined  by  meteorological  obscmr 
tions  hitherto  made  and  as  may  permit  probable  deductions  to  be  made  from  the 
reports,  will  be  published. 

d.  It  is  not  deemed  advisable  to  attempt  at  the  outset,  further  than  in  this  wap 
predictions  which  must  often  be  erroneous. 

e.  Whenever  experience  has  certainly  determined  what  may  be  regarded  fof 
any  section  of  country  as  premonitions  of  approaching  storms,  signal-stations  vfl 
be  established  as  quickly  as  the  necessary  arrangements  can  be  made,  and  sij 
will  be  displayed  announcing  their  probable  approach,  with  other  information  whiA 
may  be  possible. 

/.  The  observer,  when  one  is  stationed  in  any  city,  will  be  constantly  on  dnJy 
during  business  hours,  and  every  facility  will  be  given  to  obtain  copies  of  tie 
bulletins,  or  other  full  and  the  latest  information. 

4.   Stations, 

The  following  have  been  designated  as  stations  of  observation  and  report,  or  of 
report  alone,  and  will  be  occupied  as  rapidly  as  arrangements  can  be  effected : 

Plaister  Cove,  N.  S.;  St.  Johns,  N.  B.;  Portland,  Me.;  Boston,  Mass.;  New 
Haven,  Conn.;  New  York  City,  N.  Y.;  Philadelphia,  Pa.;  Baltimore,  Md.,  Wash- 
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Eon,  DX.;  Wilmington,  N.  C,  Charleston,  S,  C;  Augusta,  Ga.j  Savannah, Ga,* 
k€  City,  Fla.;  Key  West,  Fla.;  Montgomery,  Ala.;  Mobile,  Ala,;  New  Oilcans, 
-;  Jackson.  Miss.;  Memphis,  Tenn,;  Nashville,  Tenn.;  Louisville,  Ky.;  Cincin- 
ti,  Ohio.;  Knoxville,  Tenn.;  Albany,  N.  Y.;  Syracuse,  N,  Y,;  Oswego,  N.  Y.j 
►Chester.  N.  Y.;  Buffalo,  N.  Y.,  Cleveland,  Ohio;  Toledo,  Ohio;  Detroit.  Mich.; 
icago,  111.;  Indianapolis,  Ind.;  St.  Louis,  Mo.;  Milwaukee,  Wis.;  St.  Paul, 
;  Duluih,  Minn.;  Omaha»  Neb.;  Cheyenne,  Dak.;  Corinne,  Utah.;  Santa 
*  M,;  Fort  Benton,  N.  M.,  San  Francisco,  CaJ.;  Pittsburg,  Pa. 
lie  staff  of  the  signal  office  during  the  year  1870  and  187 1,  covering  the 
of  organization,  was  composed  of  the  following  named  officers  : 
irst  Lt.  L.  B,  Norton,  Property  and  Disbursing  officer,  detailed  April  7, 
died,  December  23d.  1871.  Succeeded  by  1st.  Lt.  Henry  Jackson,  who  re- 
fined until  August  12,  1876. 

cond  Lt.  H.  VV,  Howgate,  in  charge  of  stations,  detailed  April  18,  1868, 
ho  is  still  on  duty. 

pt.  C.  M.  Pyne,  Adjutant,  detailed  April  16,  1870,  relieved  December  15 
and  succeeded  by  C«pt.  Garrick  Mallery,   who  remained  until  August   17 

November  1870,  Prof  Lapham,  of  Milwaukee,  was  employed  as  civilian 
fit  10  the  Chief  Signal  Officer  and  stationed  at  Chicago,  with  special  reference 

^supervision  of  the  Signal  Service  on  the  lakes. 
lie  services  of  Prof.  Cleveland  Abbe,   were  secured  Januaiy  3,  187 1,  since 

I  date  he  has  remained  on  duty  in  the  Signal  Office, 
af.   Thompson  B.    Maury,    entered  upon  service  as  assistant  to  the  Chief 

[Office  June  18,  187 1,  and  remained  until  his  resignation  on  November  30 


TiTst  Lt.  Robert  Craig,  was  detiiled  February  1,  1871,  and  2d.  Lt.  A,  W. 
ctey,  July  6,  1871,  and  both  officers  were  employed  during  the  year  upon  the 
iies  and  preparation  of  the  charts  and  papers  necessary  to  fit  them  for  duties 
t  connection  with  this  service, 

)n  November  i,    1870,   at  7.35   a.  m,,   the  first  systematized  synchronous 
ric  reports  ever  taken  in  the  United  States  were  read  from   the  instruments 
observer-sergeants  of  the  signal  service  at  twenty-four  stations,  and  placed 
fthe  telegraphic  wires  for  transmission. 
Hih  the  delivery   of  these  reports  at  Washington,  and   at  other  cities  and 
which  it  had  been  arranged  they  should  be  sent,  which  delivery  was  made 
Fa.  m. ,  commenced  the  practical  working  of  this  division  of  the  signal  service 
country. 
the  first  day  of  report  the  tabular  bulletin  reports  were  bulletined  and 
^ed  at  tw^enty-  four  cities.     The  organization  and  instructions  seem  to  have 
rn  sufficiently  minute  to  guard  against  accident  or  error. 
The  issue  of  synopses  and  probabilities,  as  they  are  styled,  was  commenced  by 
on  February  19,  1871,  and  has  been  made  thrice  daily  since  that  date* 
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The  synopses  consist  of  a  synoptic  view  of  the  meteoric  cooditioB  of 
United  States,  collected  from  the  data  received  at  each  regular  report 

The  probabUities  are  the  deductions  made  by  the  office,  frcHn  die  diniii 
possession  at  the  time  of  each  report,  as  to  the  meteoric  conditions  probaifaljrto 
cur  during  the  ensuing  eight  hours. 

The  following  extracts  are  from  a  report  made  from  Professor  I.  A 
to  the  Chief  Signal  Office,  January  i6,  1871: 

**  All  papers,  reports  and  instruments  were  placed  subject  to  my 
and  all  facilities  were  directed  to  be  afforded  me  in  the  discbarge  of  these 
My  instructions  were  to  furnish  daily  to  the  Chief  Signal  Officer  for  his 
ation,  as  quickly  as  possible  after  receiving  the  morning  reports,  a  brief 
of   the  reports  received  for  the  twenty-four  hours  preceding  (or  for  a 
period),  as  to  facts  bearing  upon  the  probable  weather,  with  a  statement 
probable  character  of  the  weather  for  the  next  twenty-four  hours ;  and  in  cet 
imminent  danger  the  dispatches  were  to  be  immediately  published  along  the 
by  the  several  observers,  without  awaiting  orders  from  the  Chief  Signal 

In  the  prosecution  of  this  work  I  have  had  occasion  to  suggest 
changes  and  improvements  in  the  methods  of  doing  this  important  work  in 
some  of  which  have  been  adopted  and  have  resulted  in  saving  the  time 
observers  and  of  securing  greater  accuracy  of  results. 

******* 

**  In  compliance  with  these  instructions  I  proceeded  each  morning,  witk 
little  delay  as  possible,  to  construct  a  skeleton  chart  of  the  matter  on  a  large 
of  paper,  upon  which  the  relative  positions  of  the  several  stations  had 
marked,  showing  the  height  of  the  barometer  above  or  below  the  mean 
nounced  to  be  thirty  inches),  the  state  of  the  matter,  the  temperature,  the 
tion  and  velocity  of  the  wind,  etc. ,  at  the  several  stations  from  which  reports 
received.  These  items  were  so  connected  by  lines  (in  different  colors)  as  to 
the  districts  where  the  barometer  and  the  temperature  were  high  or  low, 
rain  or  snow  was  falling,  etc.,  thus  representing  to  the  eye  in  a  comprehi 
manner  the  condition  of  the  weather  over  the  whole  country,  from  the  Al 
to  the  Rocky  Mountains,  and  from  the  Gulf  of  Mexico  to  the  great  Ni 
Lakes. 

With  the  aid  of  the  meteorological  chart  and  the  column  showing  the 
of  change  since  the  last  preceding  report,  and  with  a  general  knowledge 
character  and  movement  of  storms  over  the  interior  of  our  continent,  we 
readily  determine  what  predictions  to  send  forward. 

Comparing  one  of  these  with  the  next  preceding,  the  progress  of  weitfc^! 
changes  as  they  move  over  the  country  can  at  once  be  seen,  and  their  dircctt*'; 
and  velocity  ascertained. 

******** 

The  first  dispatch  of  the  signal  service  sent  from  Chicago  was  dated  at  iMMi 
on  the  8th  of  November,  1870. 

******** 
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g&nce  at  the  skeleton-charts  daily  prepared  to  show  the  meteorological 
enomena  more  readily  to  the  eye,  shows  the  magnificent  extent  of  the  atmos- 
fiic  distances  that  then  follow  each  other  with  such  rapidity  over  the  country, 
te  several  lines  of  equal  barometic  pressure  seldom  inclose  a  space  within  the 
Ijion  covered  by  the  stations,  -^  ^  % 

These  lines  are  mostly  in  the  form  of  curves  of  very  great  radius.       *        * 
h  far-spreading  phenomena  can  surely  not  be  produced  by  any  local  changes  of 
ature."  *  *  * 

*  *  *  *  ^  *  * 

ese  extracts  arc  interesting  as  showing  the  first  steps  taken  by  the  Signal 
rvice  in  the  discussion  of  weather  reports,  the  preparation  of  charts  and  the 
me  of  forecasts. 

They  also  furnish  valuable  data  in  reference  to  the  question  of  priority  among 
t  numerous  applicants  for  the  honor  of  originating  the  present  system  of  weather 
frk  of  the  Signal  Service. 

On  January  i,  1874,  in  pursuance  of  an  arrangement  between  Professor 
BBfy  and  the  Chief  Signal  Officer,  the  very  extensive  system  of  meteorological 
ports  made  by  volunteer  observers  throughout  the  United  States,  under  the  su- 
jiion  of  the  Smithsonian  Institute,  w^as  transferred  to  the  charge  of  the  Signal 

I  June  19,  1874,  the  series  of  meteorological  observations  made  at  military 
stations  throughout  the  United  States,  were  transferred  to  the  Signal 

by  the  Surgeon  General  of  the  Army,  thus  concentrating  the  ofccial  mete- 
work  of  the  country  in  one  office  and  under  one  management,  where  it 

ce  remained. 
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PROF.   S,  A,   MAXWELLp   MORRISON,  ILL. 

louds  are  masses  of  aqueous  vapor  condensed  to  such  an  extent  by  a  dimi- 
ion  of  temperature  as  to  become  visible.  A  given  quantity  of  air  will  remain 
cnt  so  long  as  it  is  capable  of  absorbing  watery  vapor,  and  when  it  can 
borb  00  more,  it  is  said  to  be  saturated.  Even  in  this  condition  it  is  quite 
^parent;  but  if  from  any  cause  the  temperature  is  lowered,  a  portion  of  the 
^bture  is  condensed,  forming  minute,  though  visible,  vesicles  of  vapor,  such  as 
\  seen  floating  in  the  air  during  a  fog.  These  vesicles  are  hollow  spherules 
l^cntly  opaque  to  render  the  clouds  which  they  form  able  to  exclude  the  sun's 
^■Ither  wholly  or  in  part.  The  temperature  of  a  saturated  portion  of  air  may 
^Hlinished  in  two  ways — a  cold  current  of  air  may  enter  it,  or  it  may  itself  rise 
I^P  higher  and  colder  stratum.  The  result  of  either  of  these  conditions  '}& 
Wly  the  formation  of  clouds  ;  and  all  or  nearly  all  precipitation  is  due  Vo  ^t 
ig  of  ascmding  currents  at  a  vast  height. 
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There  are  seven  distinct  varieties  of  clouds,  arranged  in  two  groups,  knowni 
primary  and  secondary.     The  primary  group  embraces  the  varieties  called  < 
lus,  stratus,  cirrus,  and  nimbus ;  the  secondary,  the  forms  designated  < 
lus,  cirro-stratus  and  cumulo- stratus.     This  classification  is  quite  faulty, ; 
words  primary  and  secondary  are  not  used  in  their  true  meaning.     The ' 
primary  signifies  pertaining  to  the  first,  hence  primary  clouds  ought  to  mean  1 
original  or  first  forms  of  clouds — those  forms  which  they  assume  at  the  beg 
of  their  existence.     Now,  of  the  four  varieties  styled  ^^ primary  clouds,''  butt 
the  stratus  and  the  cumulus,  can  properly  be  called  prim^,  as  theyonfyi 
original  forms.     A  better  classification  is  as  follows  : 


Primary 
I.  or 

Original. 


i: 


a.  Stratus. 
Cumulus. 


Clouds.   \ 


Secondary 
II.  or 

Transformed. 


r.  Ciimulo-stratus. 

d.  Nimbus. 

e.  Cirro-stratus. 
/.  Cirro-cumulus. 
g.  Cirrus. 


itol 


after! 


The  processes  of  cloud  formation  and  transformation  are  easily  und( 
if  we  are  sufficiently  observing.     The  manner  in  which  primary  clouds 
has  been  briefly  stated  already,  or  rather  that  part  of  the  subject  relative 
formation  of  the  cumuli — an  interesting  phenomenon   which  may  be  wii 
during  the  forenoon  of  almost  any  da)>  in  summer.     The  name,  stratus,  is  a] 
to  that  form  of  cloud   which  often  floats  near   the  surface  of  the  earth 
heavy  rain-storm,  also  to  those  with  which,  in  autumn  and  winter  the  entire 
vens  are   often   obscured.     A  third  though  less  common  form  of  the  stratns 
sometimes  seen  during  the  evening  of  the  cooler  days  of  summer,  and  is  cai 
by  the  settling  of  cumuli  to  lower  strata  of  air.     The  lower  portion  of  a 
when  approaching  the  earth  in  this  manner,  is  usually  changed  to  invisible  vi 
the  air  which  it  enters  being    warmer  and  consequently  more  capable  of  hoi 
moisture.     The  rounded  or  conical  form  of  the  cumulus  is  by  this  means 
to  resemble  the  stratus,  and  after  a  short  time,  a  perfect  form  of  the  latter  will 
produced  by  lateral  expansion  caused  by  gravity.     This  form  of  the  stratus 
short-lived,  never  being  converted  into  any  other  kind  of  cloud — but  is  soon 
sipated  into   invisible  vapor.     That  form  of  the  stratus  which  is  often  seen 
after  a  heavy  rain  (particularly  if  the  latter  be  followed  by  a  strong  east  or  soul 
east  wind),  is  produced  when  the  lower  stratum  of  air  is,  in  its  parts  nearest 
earth's  surface,  too  warm  to  be  in  a  saturated  condition,  while  at  an  elevation  of  i 
few  hundred  yards  the  temperature  is  so  low  as  to  cause  the  vapor  to  condeost 
When  this  phenomenon  occurs  there  are  usually  two  strata  of  clouds,  one  moviai  i 
diametrically  opposite  or  at  right  angles  to  the  other.     This  form  of  the  strtttt' 
an  original  cloud  while  that  previously  described  is  a  modification  of  the  cumita  - 
The  direction  taken  by  these  clouds,   is   one  of  the   best  of  weather  indicatofft 
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T  a  storm,  they  move  toward  the   north-west,  another  storm  is  almost  sure 

w.     This  circumstance  generally  indicates  a  large   area  of  **  low  barome- 

e  center  of  which  is  still  to  the  westward  of  the  place  of  observation.     If 

ic  contrary,  these  stratus   clouds  move  from  the  west  or  north-west,  it  indi- 

rising  barometer,  fair  weather  and  lowering  of  temperature.     It  takes  com- 

vcly  little  experience  in  weather  observation,  for  one  to  foretell  the  w^eather 

tolerable  accuracy  whenever  these  clouds  appear.     The  stratus  is  never  trans- 

inro  the  nimbus  as  some  meteorologists  have  supposed.     It  is  true  that 

sometimes  falls  from  these  clouds,  but  even  then  there  is  so  wide  a  difference 

en  them  and  true  rain-clouds — both  in  form  and  origin — that  it  appears  un- 

ific  to  consider  them  rain-clouds.     One   reason  why  sume  have  supposed 

these  forms  yield  rain  or  are  transformed  into  rain-clouds,  is  doubtless  due  to 

t  that  the  heavens  being  sometimes  over-spread  with  them,  rain   begins  to 

id  continues  to  do  so  for  a  considerable  time  and    in  large   quantities.     The 

is  simply  this — the  stratus  floats  low  and    obscures  the  storm-cloud  which  is 

much  greater  altitude.     The  rain  falls  through  the  stratus ;  not  from  it — the 

i-drops  beginning  their  descent  from  points  varying  in  elevation  from  two  to  ten 

^tbat  of  the  base  of  the  lower  (stratus)  cloud.     This  feature  was  particularly 

ble  on  the  occasion  of  the  great  storm  which  passed  over  large  portions  of 

and  Illinois  on  July  ist  rSyS. 

stratus  more  than  any  other  form   of  cloud,  has  the  power  of  absorbing 
in  other  words  it  is  a  poor   reflector.      For  this   reason  it  always  has  a 
lor,  though  its  base  is  usually  less  dark  than  that  of  the  cumulus.     It  is 
Uniform  in  color  than  the  cumulus,  while  its  edges  are  less  sharply  defined 
Lh  of  which  facts  are  due  to  the  difference  in  their  densities. 

Let  us  now  consider  the  cumulus.     This  is  truly  the  cloud  of  day,  its  typical 

n  never  appearing  in  our  latitude  in  the  night,  unless  the  weather  is  very  warm 

the  season.     The  word  cumulus,  signifies   a  heap,  and  is   therefore  definitive; 

ing  a  very  good   idea  of  the  form  of  the  cloud.      These  clouds  are  formed 

fly  during  the  forenoon  of  warm  days  of  spring  and  summer  by  the  conden* 

of  the  vapor  contained  in  ascending   currents  of  air.     They  attain   their 

Ic^t  height  during  the  hottest  portions  of  the  day;  at  which  time  according  to 

mmarion,  they  are  10,000  feet  above  the  surface  of  the  earth.     In  fair  weather 

Ir  thickness  is  rarely  more  than  2,000  feet,  though  no  figures  can  be  given  as 

approximately   correct  at   all  times;  for  latitude  and  temperature  greatly 

jify  both  their  dimensions  and  their  altitude. 

The  cumulus,  proper,  is  always  an  oripnal  cbud^  by  which  is  meant  one 
ncd  rii recti y  from  invisible  vapor.  Its  base  has  a  dark  or  black  color,  but  the 
boos  illuminated  by  tlie  sun  are  of  a  beautiful  white,  sometimes  changing  to  a 
iwish  or  ruddy  tint — to  the  former  when  there  is  much  moisture  in  tlie  inter' 
ing  air,  and  to  the  latter  when  the  air  is  filled  with  smoke  or  the  so-called  dry- 
haTjii  teristic  of  Indian  summer.     No  cloud  possesses  more  beauty  than  this 
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— its  clearly  cut  outlines  and  exquisite  tints  contrasting  so  admirably  widi 
deep  blue  of  the  sky. 

For  this  reason  artists  attempt  its  representation  in  their  paintings^  but 
monly  in  a  very  imperfect  manner,  nature  in  this  instance,  defying  Art 
persistence  and  success. 

The  cumulus  generally  floats  in  the  surface  stratum  of  air.     This  can  be 
fied  by  simple  observation,  the  vane  generally  points  toward  the  direction 
which  these  clouds  move.     It  is  the  cumulus  which  so  often  furnishes  the 
rary  but  refreshing  shade  to  the  weary  out-door  laborer,  the  severity  of  whose 
is  thereby  greatly  mitigated.     It  is  the  function  of  the  cumuli  to  act  as  watetr- 
riers,  and  in  this  capacity  is  their  chief  merit  found.      Millions  of  tons  of 
are  daily  conveyed  in  this  manner  with  the  speed  of  an  express  train  from  one 
tion  of  the  country  to  another.     Sometimes  this  water  falls  as  rain  and  somel 
the  clouds  which  it  forms  are  dispersed  and  become  again  invisible  vapor. 

The  two  forms  of  clouds  known  as  cumulo-stratus  and  nimbus,  are  but 
cumuli  in  its  more  advanced  stages  of  existence.     When  there  is  hw 
with  high  temperature,  the  cumuli  instead  of  dispersing,  congregate  in  vast 
es,  sometimes  disposed  in  ranges  resembling  mountains  with  domes  and 
rising  grandly  against  the  background  of  the  sky.      These  clouds  rise  to  an 
mense  height,  their  summits  frequently  being  25,000  feet  from  the  surface  of 
earth.     Their  bases  vary  in  elevation  from  3,000  to  5,000  feet,  consequendy, 
vertical  thickness  is  very  great.     The  apex  of  a  thundercloud  in  hot  weather, 
be  seen  frequently  on  our  western  prairies,  at  a  distance  of  two  hundred  mile&< 
This  fact  can  be  proved  almost  any  summer's  day  by  means  of  the  telegraph. 

In  treating  of  causes  we  necessarily  touch  upon  their  effects^  hence  in 
ing  of  clouds  we  must  speak  also  of  the  phenomenon  of  precipitation.  Meted 
ologists  hold  different  views  concerning  the  direct  causes  which  produce  rnj 
Rozet  and  Kaemtz  hold  that,  it  is  due  to  the  commingling  of  cirrus  and  cumi 
clouds ;  the  former  being  composed  of  frozen  and  the  latter  of  vesicular  vapor. 

Now,  I  do  not  regard  the  cirrus  as  a  cause  of  rain  so  much  as  an  effect.    TM 
cirrus  if  I  may  so  term  it,  is  the  ashes  of  the  storm  cloud,  being  only  an  incidcri 
al  product  of  the  storm.     If  one  of  those  scientists  of  Germany  or  France, 
upholds  the  theory  of  Rozet,  would  spend  one  summer  on  our  western  prairies, 
might  see  more  than  a  dozen  storms  originate  without  a  vestige  of  one  of  thecin 
present  in  the  visible  heavens.     It  is  a  fact,  however,  that  very  soon  after  a  ckmi 
begins  to  yield  rain,  it  assumes  the  so-called  **  carded  appearance"  on  its  almoal 
ve:  tical  sides  and  as  the  top  becomes  smooth  a  small  horizontal  fan  of  cirnis  mi 
cirro-stratus  proceeds  from  near  the  summit  gradually  expanding  laterally  and  laj 
front  until  it  covers  manyfold  more  territory  than  the  true  rain  cloud  from  which  k 
was  developed.     If  our  scientific  friend  should  continue  his  observations  of  dn 
shower,  he  might  possibly  have  the  privilege  of  witnessing  how  **  storms  die," 
for  after  the  moisture  of  the  cloud  has  mostly  fallen  as  rain,  he  will  notice  the  kw- 
er  parts  dwindling  away,  until  by  and  by  there  will  be  no  more  **  streaks  of  nun* 
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the  cloudy  and  all  semblance  to  the  original  cumulus  or  later  nimbus  will 

are  disappeared — all  that  remains  being  a   flat  cloud,  a  true  cirrus  or  cirro-stra* 

which  may  dissolve  in  a  short  time  and  leave  no  trace  of  the  storm  or  shower 

rhich  it  once  belonged.      I  have  seen  many  instances  of  all  these  transforraa- 

from  cumulus  to  nimbus,  from  nimbus  to  cirro-stratus,  from  cirro-stratus  to 

and  often  the  time  required  for  these  changes  did  not  exceed  an  hour.      It 

Buch  more  common  for  the  cirro-stratus  to  exist  for  several,  hours  then  change 

^the  dmis  in  which  form  it  will  float  for  days,  moving  in  an  easterly  direction, 

|.an  immense  height.      The  little  white  films  of  cirri,  which  pass  over  us  nearly 

day,  especially  in  hot,  dry  weather,  are  the  ashes  of  storm-clouds  whose 

was  spent  on  the  peaks  of  the  Rocky  mountains,  or  possibly  on  the  briny 

res  of  the  distant  Pacific. 

The  ascending  currents  which  form  the  cumuli  and  carry  them  to  great 

[its,  sometimes  impart  to  them  suflicient  inertia  to  cause  their  entrance  into 

Its  of  air  having  a  temperature  considerably  below  32®  Fah.      When  this 

i  place  vesicles  of  vapor  m  the  upper  portions  of  the  cloud  become  suddenly 

.  into  buoyant  frost-crystals,  many  of  which  speed  away  on  the  wings  of 

I  wind — the  cold  current  moving  much  more  rapidly  than  that  containing  the 

r  portions  of  the  cloud.     A  large  number  of  these  frost-crystals  and  spherules 

'  ice,  descend  into  the  lower  and  denser   portions  of  the  cloud,  diminishing  its 

ature,  thereby  tending  to  produce  precipitation;  and  no  doubt  in  many  in- 

I  rain  does  result  from  these  conditions ;  though  a  far   greater  amount  1$ 

i  by  the  cooling  of  ascending  currents  of  humid  air. 

With  regard  to  their  direction  of  motion^  clouds  must,  of  course,  take  the  di- 

on  of  the  current  of  air  in  which  they  float.     In  the  different  parts  of  the 

bnth  the  direction  of  the  prevailing  wind   varies.     The  direction  of  the  cumu- 

\  and  the  stratus  will  usually  be  the  same  as  the  surface  wind,  while  the  direc- 

i  taken  by  the  other  forms,  is  more  or  less  independent  of  it.     Of  these  the 

f  comulo-stratus  and  nimbus,  being  formed  from  the  cumulus,  usually  (at  least  dur- 

[  the  day-time)  take  the  direction  of  the  surface  wind ;  but  the  cirro-stratus  and 

|cimis  almost  invariably  move  in  an  an  easterly  direction. 

The  cumulus,  proper,  as  stated  heretofore,  is  an  original  form  of  cloud,  but 
E. there  is  occasionally  a  cloud  which  greatly  resembles  it,  though  it  is  a  transforma- 
^tioQ.  The  cirro-stratus  is  a  frozen  cloud  but  sometimes  becomes  reduced  to  ves- 
^  jcular  vapor,  and  soon  after  it  collects  into  little,  rounded,  fleecy  masses  called 
bdmnnmiuli.  When  this  process  continues  for  a  considerable  time  all  the  distin- 
.guishiog  characteristics  of  the  cirro-stratus  will  become  obliterated,  and  the  cloud 
•  asumes  the  exact  appearance  of  the  cumulus.  It  never  attains  very  great  size 
md  owing  to  its  immense  height,  appears  almost  motionless.  It  forms  only  in 
bot  weather;  and  is  quite  often  the  harbinger  of  a  storm. 

The  velocity  with  which  clouds  move  depends  mainly  upon  the  velocity  of 
the  air-current  in  which  they  are  suspended.  The  force  of  gravitation  has  a  ten- 
dency to  bring  scattered  clouds  together ;  and  when  they  have  a  common  altitude, 
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mis  3  fireq^smdT  the  result.  A  large  cloud  obtains  great  additions  to  its  volu 
li  ri^  r^.i-ner — the  small  ones  in  its  vicinity  being  gradually  incorporated  ' 
h.  I  iire  obserred  this  phenomenon  more  especially  in  the  cumulus,  and 
deriTniTe,  the  camolo-strattis.  It  is  obvious  that  this  mutual  attraction  wouK 
ci  scene  cases  accelerate  and  in  others  retard  the  motion  of  clouds;  yet,  in 
case  wocid  the  efiect  be  visibly  perceptible.  The  velocity  of  clouds  may  of! 
be  T-TT  ciosely  determined  by  noting  the  rate  of  speed  with  which  their  shado 
a^r-re.  The  lover  clouds  which  appear  to  move  so  very  rapidly,  frequently  havei 
saiywis  rare  of  speed  than  those  apparently  motionless  ones  far  above  them. 
oc  cc'irse,  is  dae  to  the  fact  that  the  latter  are  from  ten  to  twenty  times  more  disi 
Tboc^h  the  clouds  are  classified  and  the  different  forms  named,  it  is  ne 
-ir><f^  trx.  that  at  certain  seasons  of  the  year,  the  typical  forms  are  rarely  \ 
3L  rcr  '^t^*^^  It  b  a  fact  worth  noticing  that  the  ram^storms  of  winter,  in  I 
iix^2»£rT:  parts  oi  the  United  States  are  not  local  showers ^  but  nearly  all  are 
suras  semenl  handred  miles  in  extent,  originating  in  a  warmer  latitude  whe 
^Stf  r.2L:iI£  jzir  d:e  common  day  clouds  in  winter  as  in  summer.  The  cumuli  i 
^srmj  re  raia<loads,  hence,    where  the  former  do  not  exist,  the  latter  will 

I:  is  3CC  ^arrxiig  tempcratm^  alone  that  causes  clouds  to  assume  other  1 
rriDCil  ?.*n«L    As  has  been  observed,  there  are  frequent  transformations,  as  the  < 
itiilic>  «  ±e  scrars.  or  the  drro^tratus  to  cirrus,   therefore  there  is  an  infi 
'«-xrn;r»».^'  r-xsfitucu!   tonns,  which  are    classed  among  those  with  which 
*^etr  r>«^^^,>5e<c  neseatbUncc. 

7^  jdvi^  oc  docds  is  of  much  importance.  If  in  this  brief  article  enoo^J 
Xfis  "eca  5a:c  :o  scmciite  some  thoughtful  mind  to  examine  into  it  still  furdieTj 
lac  >ra:i  3?  Itrtt  scene  more  of  the  truths  of  science,  the  chief  object  of  thej 
^rosT  ^-ii  *>?  iiccomplshed- 

T.*  Terras  o«  jesthetic  natures  the  study  of  the  clouds  is  particularly  delight- 1 
•lu.      F'>.^v:<  *^  All  a<es  have  adorned  their  verse   with   similes   in  which  **thCj! 
o;cuc:>*    bkiv-  coc>dru:ed  one  element  of  the  comparison.     The  same  idea 
c\mc-ccjl::t  1m5  orea  been  used  by  the  orator  on  the  rostrum,  and  the  divine  in 
-V  >ito.T^M  ces*.  when  they  wished  to  adorn  their  speech  with  a  jewel  of  mctt- 

V  >f:r?r  k:x>wledge  of  the  science  of  meteorology  is  developing  among  Ae 
•^v.^  .'i  .^<ir  vvxitttrr:  and  this  is  due  in  part  to  the  efficient  management  of  our 
<;;:  tu^  >fr»  vxf  l^ureau*  and  in  part  to  the  publication  of  numerous  well-written 
^'•v-vrs  .^^^  t-^i*  ^•Jibiect  ^y  obser>-ers  in  different  sections  of  our  country.  It  is  to 
V  'v^'^'wc  :^a:  so  many  statements  (in  reference  to  atmospheric  phenomena) 
VMTfvi  .Tt  wcc'or  text  hx^ks.  should  be  so  far  from  the  truth  as  they  are.  That 
suv'V  x^-\*«^  sjfttocTii  ex»t,  is  to  be  expected,  since  daylight  has  but  just  dawned  in 
;?V  ^"x**KV  v^  »eceocv>^ogy.  But  it  is  encouraging  to  know  that  the  misty  theo- 
^-s  vv^Kni  ott  i^ctv^ance  and  conjecture  are  rapidly  giving  place  to  those  estab- 
^s4Kv  >^  Jtcxfcw&i  $tttdY  of  the  effects  produced  by  the  operation  of  natural  laws. 
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THE  SURVEY  OF  WESTERN  PALESTINE. 

The  Palestine  exploration  fund  has  just  issued  the  first  installment  of  the  pub- 
iied  results  of  its  work  on  the  Holy  Land,  consisting  of  a  map,  in  twenty-six 
«ets,  of  Palestine  west  of  the  Jordan,  to  be  shortly  followed  by  volumes  of 
cmoirs  containing  all  the  information  that  has  up  to  the  present  time  been  as- 
mined  respecting  the  geography,  history  and  archaeology  of  the  country. 

The  importance  of  this  map  to  the  study  of  the  bible  can  scarcely  be  exag- 
nted.  All  previous  maps  have  been  constructed  from  the  imperfect  observa-' 
of  the  individual  travelers,  and  distances  and  names  were  given  for  the 
part  conjecturally  and  at  random.  Now  we  have  a  survey  of  the  country 
lecated  by  English  Engineer  officers,  and  setting  forth  the  topography  and  no- 
fendature  with  as  impartial  accuracy  as  an  Ordnance  map  of  an  English  county. 
now  for  the  first  time  possible  to  read  the  narrative  of  Joshua's  marches,  of 
Maccabaeus,  etc.,  and  to  follow  the  Biblical  histories  generally,  in  an  in- 
cnt  way,  mountains,  valleys,  roads,  villages  and  towns  being  for  the  first 
accurately  laid  down. 
About  10,000  names  incorporated  in  this  map  were  found  by  Lieutenants 
jCboder  and  Kitchener,  the  officers  to  whom  the  survey  was  intrusted,  and  the 
■lemoirs  include  a  number  of  others  discovered  by  the  French  and  German  ex- 
fiorers  Gu^rin,  Renan,  Sepp,  and  others.  Among  all  these  exist  in  some  form 
tt  other  all  the  Biblical  names,  only  622  in  all,  of  Western  Palestine.  These 
^ider  Hebrew,  Canaanitish,  and  Phoenician  names,  although  they  never  disappear 
aoMi  leave  no  trace  behind,  are  often  very  difficult  of  recovery,  and  their  satis. 
Stttory  identification  is  impossible  without  the  aid  of  a  work  like  the  present, 
'^here  exact  topography  and  authentic  information  as  to  the  present  nomenclature 
«rc  available  to  supplement  and  verify  the  deductions  of  archaeological  and  phil- 
tllogical  research.  In  some  cases,  and  these  are  comparatively  few,  the  old  name 
^  survived  almost  unaltered,  such  words  as  Beit-Lahm  and  Bethlehem,  Akka 
fAcre)  and  Akko,  Bir  Seba  and  Beersheba  being  such  obvious  survivals  that, 
taken  in  conjunction  with  the  collateral  evidence  from  topography,  no  doubt 
whatever  can  be  left  as  to  their  identity.  Sometimes  the  older  name  has  locally 
survived  a  later,  though  still  remote,  attempt  to  change  it,  as  in  the  case  of  the 
«idcnt  Bethogabra,  which,  though  known  for  centuries  as  Eleutheropolis,  is  still 
cadkd  by  the  inhabitants  Beit-Jibrin,  a  form  that  is,  if  anything,  older  than 
Bethogabra  itself.  In  other  cases  the  identification  is  equally  certain, 
diough  not  by  any  means  apparent  to  the  uninitiated;  for  instance,  Laish  has  in 
die  Bible  the  superimposed  name  of  Dan,  meaning  **  Judge,"  and  the  spot  whi:Tc 
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w-  ±r.rj:c,  :-inraZy  jcck  for  the  remains  of  the  town,  is  called  at  the  present  da^ 
Till  li  \  ir- .  -±e  Judy's  moand"  So  Paneas  became  Caesarea  Philippi,  In| 
^  '--  d:**-  15  r^i-fis  Sometimes  an  old  name  having  an  approximate  signil^ 
~-i~-^  —  ~tf  izcifsi:  Semitic  tongues  is  misunderstood  by  the  modern  Arabic-spealj 
m^  icC'i-tzcc,  lie  Hebrew  tuM^  "a  stream  or  water-course,"  bdng  alwajrscot 
^'':L=.'it^l  ii±er  w-j±  mciiLl  •*  a  palm-tree,"  or  nahlaj  **  a  bee."  It  will  be  readi^ 
izOirsc  :cc  :ii:  a  scjdj  of  die  name  lists  will  )rield  most  interesting  results 
HiiLoil  srijieiis.  In  spite  of  the  previous  identifications,  some  200  out  of  4 
k=^:v^  pLi-jes  h^Te  been  proposed  by  the  Survey  officers.  The  rest  will, 
orc'rc  :e  ^^^^^Tered  vithoat  much  difficulty  when  the  forms  and  meanings  of  tkj 
=.!=<»  i^r;  pTes  bare  been  thoroughly  examined. 

Tbe  icocnrhT  of  Filcstine  can  now  be  re-written,  for  the  map  of  the  Survq 
ez-:*ri;s  ^$  ro  lir  down  the  tribal  boundaries,  etc.,  accurately;  and  as  the  physid 
afjLnr-s  of  the  exaitry  arc  here  exactly  set  forth,  what  was  before  mere  co* 
lecture  md  hTTOChesis  can  now  be  stated  as  ascertained  fact.  It  is  not  the  rdj( 
iocs  L=;^!rest  ilooe  that  makes  the  comparatively  small  territory  of  Palestine 
wonhy  ct  deep  and  careful  study.  In  ancient  times  the  traffic  between  East  a 
We<t  wen:  of  necessitv  dirough  the  country,  which  became  the  highway  of  ^ 
world,  the  focus  of  tride,  and  the  ground  on  which  rival  nations  contended  fi)f 
pwHfsiiaence,  Here  Egyptian,  Assyrian,  Persian,  Greek,  Roman,  and  Mosloi 
civil:  nations  and  religions  by  turn  held  sway,  and  traces  of  their  influence 
n::ri  cf  their  magnificence  are  found  at  every  step.  Here  is  the  origin  not  on^ 
v^;'  Ohrt:s:ijini:y  and  Judaism,  but  of  most  of  those  ancient  myths  around  whid 
v^rtv'ian  art,  'earning,  and  philosophy  clustered.  On  the  sea-coast  by  Joppa  arose 
th?  ouU  jLnd  myth  of  the  fish-god  Dagon,  which  appears  elsewhere  in  the  legendi 
vuf  Perseus  and  Andromeda,  of  Set  and  Typhon,  of  St.  George  and  the  Dragon,  and 
e>en  v^f  the  Archangel  Michael  and  the  Devil.  From  the  Tyrian  shore,  a  liltk 
fvirther  to  the  north,  set  out  Cadmus,  who  colonized  Greece,  and  whose  vciy 
luuMc  is  perpetuated  to  day  in  that  of  the  river  Casimiyel  and  the  litde  Moslem 
*^ivno  of  Neby  Casim,  the  Prophet  Cadmiel  or  Casmiel.  Close  by  is  the  shrine 
of  Ncbv  Mashuk,  the  Prophet  **  Beloved,"  which  is  nothing  more  nor  less  than 
tho  Egxptiau  temple  set  up  to  the  terrible  Melkarth  or  Moloch,  under  the  euplw- 
uustiv^  title  of  Miaman,  or  the  beloved  of  Amon.  On  to  the  shore  above  Beinit 
tlx^ws  the  Nahr  Ibrahim,  the  river  of  another  **  Friend  of  God,"  here  identical  with 
tho  well  Unloved  Tammftz  or  Adonis,  And  not  only  the  ruins  and  the  names, 
but  the  iHH^ple  themselves  are  curious  and  interesting  objects  of  study,  and 
l\u\.uu\\tes,  llittitcs,  Amorites,  Hebrews,  Tyrians  are  still  to  be  easily  identified 
4iuu»n^  the  Fellahln  and  Bedawin  of  the  country;  in  fact,  to  the  theologist,  ardi- 
rt»olv»^ist»  othnolojiist,  and  historian  every  foot  of  Palestine  has  matter  for  research 
i^iul  \  outemplation,  and  all  this  has  for  the  first  time  been  made  available  as  a 
v^  l\v»K*  by  the  labors  of  the  Palestine  Exploration  Fund.  Of  these  most  interest- 
ing iU*p<iitu»ci\ts  of  the  subject  we  shall  speak  more  fully  when  the  promised  vol- 
umrM  i>t  the  memoirs  appear;  to  the  present  publication,  the  map  of  the  Survey, 
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lecan  give  unqualified  praise.  It  is  the  joint  work  of  Lieutenants  Conder  and 
'itchcner,  and  was  completed  in  circumstances  of  exceptional  difficulty,  the  dis- 
irbed  stale  of  the  country  in  1877  making  it  necessary  to  work  day  and  night 
todays  included),  often  in  the  face  of  considerable  personal  danger. 

The  survey  w*as  commenced  in  January,  187a,  and  finished  in  1877  ;  it  has 
M  during  that  period  about  ^20,000,  of  which  a  large  sum  was  expended  from 
ine  to  time  in  printing  reports,  etc.  The  necessary  money  was  raised  princi- 
ally  through  the  energetic  action  of  the  Secretary,  Mr.  Walter  Besant,  but  it 
lust  have  been  relinquished  had  not  Mr.  Morrison,  the  treasurer,  himself  ad- 
anced  funds  from  time  to  time  to  carry  on  the  operations  at  certain  critical  pe- 
iods  of  the  Fund's  finances. 

The  earliest  Palestine  Exploration  Society  in  this  country  was  founded  in 
S04,  but  attracted  little  support.  In  1808  the  committee  published  a  volume 
Xititled,  **A  Brief  Account  of  the  Countries  Adjoining  the  Lake  of  Tiberias, 
he  Jordan,  and  the  Dead  Sea"  (Hatchard,  Piccadilly)*  which  was,  however,  only 
I  translation  of  some  rough  notes  made  by  the  well-known  traveler,  Seetzen. 
(*wo  travelers  were  then  sent  out  by  the  society  for  the  purpose  of  exploring  the 
buntry,  but  owing  to  the  accounts  they  received  of  the  dangerous  state  of  the 
Duntry  they  did  not  proceed  further  than  Malta. 

I  The  society  after  this  lapsed  into  inactivity  and  its  very  existence  was  for- 
bttctt  until  1834,  when  all  the  books,  papers,  and  funds  were  handed  over  to 
le  Geographical  Society.  In  1840  a  fresh  association  was  founded  with  no 
ttter  results  than  the  former;  but  in  1864  a  survey  of  Jerusalem  was  made  under 
^e  direction  of  the  Ordnance  Survey  Department  by  Captain  (now  Lieutenant- 
blonel)  Wilson,  Baroness  Burdett  Coutts  supplying  the  required  funds.     This 

K  general  attention  to  the  defective  state  of  information  respecting  the  coun- 
Ad  in  May,  the  next  year,  the  present  society  was  formally  constitutedi 
pally  through  the  efforts  of  Mr.  George  Grove,  under  the  name  it  now 
fears,  **The  Palestine  Exploration  Fund."  Captain  Wilson,  who  had  completed 
(i  survey,  was  again  sent  out,  in  company  with  Lieutenant  Anderson,  and  the 
)q)loration  of  the  country  was  conmienced  in  earnest.  In  1867  Captain  Warren 
Ommenced  the  excavations  in  Jerusalem  itself,  the  progress  of  which  was  watched 
rith  great  interest  by  the  public,  and  resulted  in  adding  largely  to  our  knowledge 
r  the  subject  and  deciding  several  weighty  problems  concerning  the  sites  of  the 
toly  Sepulchre  and  the  Temple.  In  1869-70  Mr.  (now  Professor)  E.  H.  Palmer, 
Dcotnpanied  by  Mr.  C.  F.  Tyrvvhitt  Drake,  made  a  journey  of  exploration 
bough  the  Desert  of  the  Exodus  for  and  at  the  expense  of  the  Fund.  On  his 
num  the  survey  of  Western  Palestine  was  commenced  and  continued  till  its 
tnjipietion  last  year.  Mr.  Tyrwhitt  Drake,  who  had  an  extensive  acquaintance 
'ith  the  Arabic  language  and  manners,  accompanied  the  officers  in  the  field  and 
Bbrded  most  valuable  aid  in  obtaining  the  correct  nomenclature  and  other  in- 
^macion  from  the  natives  ;  his  death  at  Jerusalem  in  1874  was  a  great  loss  to 
•oc^iy  and  to  geographical  science.     M.   Clermont  Ganneau,  a  well-known 
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French  archaeologist,  was  also  employed  for  a  long  time  by  the  society  and  hii 
labors  in  the  country  are  of  the  greatest  practical  importance.  The  archaeologicil 
and  philological  information  obtained  by  these  gentlemen  is  embodied  in  the  wo* 
of  the  Society  anil  immensely  increases  its  value. 

It  must  not  be  imagined  that  with  the  publication  of  the  map  and  memoia 
the  work  of  the  Society  is  at  an  end.  Much  that  is  very  important  remains  to 
be  done,  especially  the  survey  of  the  country  east  of  the  Jordan  (of  which  a 
American  association  has  already  completed  a  reconnaissance  map),  and  the  a- 
ploration  of  the  cities  and  remains  of  the  Hittite  Empire.  The  work  produced 
by  the  Palestine  exploration  fund  during  the  fourteen  years  of  its  existence  is cf 
such  a  character  as  to  merit  the  continued  support  of  all  those  who  are  interested 
in  explorations  that  yield  so  much  that  is  important  to  religion,  history,  aod 
science. 


THE  ASCENT  OF  CHIMBORAZO. 

The  Panama  Star  and  Herald  oi  the  12  th  ult.  publishes  the  subjoined  tnms^ 
lation  of  a  declaration  made  by  one  of  two  Ecuadorians  who  accompanied  Mr. 
Whymper  on  his  second  trip  up  the  mountain,  which  (says  that  journal),  in  adr 
dition  to  the  word  of  an  English  gentleman  and  the  evidence  of  his  companions^ 
ought  to  be  satisfactory  to  all  doubters.     The  declaration,  which  was  writtca 
in  French,  is  interesting  as  containing  a  simple  and  easy  account  of  a  difficult  jour- 
ney, as  well  as  substantiating  the  verity  of  the  first  ascent :  **  I,  Javier  Campafia, 
of  Quito,  hereby  declare  that  upon  July  3,  1880,  I  accompanied  Mr.  Whymper  to 
the  very  highest  point  of  the  summit  of  Chimborazo.    We  were  also  accompanied 
by  Jean-Antoine  Carrel  and  by  Louis  Carrel  (Mr.  Whymper's  two  Italian  moun- 
taineers), and  by  David  Beltram,   of  Machachi.     Mr.  Whymper  placed  his  tent 
on  July  2,  1880,  on  the  northwest  side  of  Chimborazo,  at  a  height,  so  he  tells 
me,  of  about  16,000  feet,  and  he  provided  for  the  use  of  myself  and  of  David 
the  things  which  were  necessary  for  an  ascent — namely,  good,  strong  boots  with 
large  nails,  warm  gloves,  spectacles  to  protect  the  eyes  against  the  glare  of  the 
snow,  and  ice  axes  to  help  us  along.     We  started  from  the  tent  at  5:15  on  the 
morning  of  July  3,  1880,   and  at  once  commenced  to  ascend  toward  the^  sumnait. 
The  way  at  first  was  over  loose  stones,  but  after  we  had  ascended  for  about  1,000 
feet  we  came  to  snow,  and  the  remainder  of  the  ascent  was  entirely  over  snow, 
with  the  exception  of  one  or  two  little  places,  where  rocks  came  through  the 
snow.     We  stopped  to  eat  on  one  of  these  little  patches  of  rock  at  8 :  35  a.  m., 
and    after    Mr.     Whymper    had    examined    his    mercurial    barometer   he   en- 
couraged us  to  proceed  by  telling  us  that  we  had  already  got  more  than  half  way 
up  from  the  tent.     From  this  place  we  saw  the  sea.     We  went  on  again  at  9:05 
a.  m.,  and  found  the  snow  get  steeper  and  steeper.      We  were  all  tied  together 
with  good  strong  rope  in  case  any  one  should  slip,  and  except  for  this  and  for 
^  with  which  I  had  been  provided  we  would  not  have  been  able  to  get  along 
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ill.  Sometimes  it  was  very  cold  and  there  was  much  wind,  but  when  we 
e  in  the  sun  it  was  very  hot>  Whether  in  the  sun  or  in  the  shade  the  snow* 
\  very  soft,  and  we  sank  in  deeply,  often  up  to  the  knees.  This  was  very 
gutng,  and  it  was  owing  to  this  that  we  took  so  much  longer  time  in  ascending 
ujiper  than  the  lower  part  of  the  mountain.  To  break  the  ascent  we  zig- 
;ged  about,  and  at  one  time  came  round  to  the  side  fronting  Guaranda,  and 
n  came  back  to  above  the  place  where  the  tent  was  pitched.  At  last  we  got 
to  the  lop  and  could  see  the  two  summits.  The  snow  was  very  soft  indeed 
re,  and  we  went  along  very  slowly,  and  had  often  to  stop  to  get  breath.  The 
;lier  of  the  two  summits  was  on  our  left  hand — that  is,  upon  the  north  side  of 
I  mountain — and  we  went  to  it,  without  going  upon  the  lower  one.  As  we  ap- 
ttched  the  very  highest  point  we  saw  thai  there  was  something  strange  upon  it, 
i  when  we  got  up  we  found  the  pole  of  the  flag  which  Mr.  Whymper  had  put 

00  January  4,  1880.  It  stood  up  about  1)4,  varas  above  the  snow,  and  very 
le  of  the  flag  remained,  as  it  had  been  torn  to  pieces  by  the  wind.  I  took  a 
all  piece  of  the  flag  to  show  to  my  friends  below,  and  was  filled  with  joy  at 
ng  the  first  Ecuadorian  to  reach  the  summit  of  the  great  Chimborazo.  We 
ivcd  at  the  ver>^  highest  point  of  the  summit  at  i  :  20  p.  m.,  and  about  the 
D€  time  ashes  from  Cotopaxi  began  to  fall.  They  filled  our  eyes,  noses,  mouths, 
Icars,  and  made  the  snow  quite  black.  Mr  Whymper,  however,  prepared  his 
tniments,  and  was  at  work  during  the  whole  time  we  were  on  the  summit.  He 

1  not  once  sit  down  from  the  time  we  left  the  tent  in  the  morning  until  the  time 
tt  we  returned  to  it  in  the  evening.      He  took  the  height  of  the  mountain  with 

barometers,  and  told  us  that  the  observations  that  he  now  made  agreed  very 
II  with  those  which  he  made  upon  the  first  ascent  of  Chimborazo,  on  January 
18S0.  At  2  :  30  p.  m.  we  left  the  summit,  and  came  down  as  fast  as  we  could, 
y  stopping  a  little  from  time  to  time  to  allow  Mr.  Whymper  10  collect  rocks 
various  places.  We  arrived  again  at  the  tent  at  5:  10  p.  m.,  and  found  it 
'ered  with  the  ashes  from  Cotopaxi,  which  were  still  falling,  and  filled  the 
pie  valley  with  a  thick  cloud.     On  the  4th  of  July  we  continued  the  tour  of 

mountain,  and  arrived  at  night  close  to  Tortorillas;  and  on  the  6th  we  re- 
ied  to  Riobamba,  having  had  a  most  successful  journey,  without  accidents  of 

sort  whatever,  not  only  having  made  the  tour  and  the  second  ascent  of 
mborazo,  but  having  also  made  en  route,  on  the  29th  of  June,  the  first  ascent 
i^arihuairazo.  Francisco  J.  Campaj^a. — Guayaquil,  July  19,  1880. — Declared 
subscribed  at  Guayaquil,  this  twentieth  day  of  July,  1880,  before  roe,  George 
tRS,  Her  Britannic  Majesty's  Consul,  Guayaquil." 
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SCHWATKA'S   ARCTIC  SEARCH.  i 

AMERICAN    AND    ENGLISH    METHODS   OF   ARCTIC   EXPLORATION.  A 

The  Herald  editorially  sums  up  the  results  of  Lieutenant  Schwatka's  sledjp 
journey  over  3,000  miles  of  snow,  as  follows : 

**  In  a  field  that  seemed  to  have  been  already  overworked,  in  which  somai 
hardy  adventurers  before  him  had  done  their  utmost  to  wrest  the  secret  of  Frani 
lin's  fate  from  the  icy  grasp  of  the  polar  world,  Schwatka  went  as  a  late  gieano) 
and  gathered  an  amount  of  information  that  greatly  increases  the  general  capadq 
to  understand  the  story  of  Franklin*s  fate.  Admiral  McClintock,  whose  owi 
name  is  famous  in  the  story  of  Arctic  exploration,  puts  his  finger  on  an  importaa 
point  made  clear  by  Schwatka's  experience.  Admiral  McClintock  says  :  *  Whi! 
I  regard  at  this  moment  as  the  most  striking  feature  of  the  report  you  have  row 
for  me  is  the  success  of  Lieut.  Schwatka's  plan  of  living  on  the  produce  of  the  Unrf 
through  which  he  traveled.  It  is  that  that  distinguishes  his  expedition  from  othen. 
All  other  explorers  making  sledge  journeys  have  relied  chiefly  on  the  suppliflf 
carried  with  them.  The  Schwatka  party,  according  to  this  report,  was  nearly  l^ 
year  absent  from  its  base  of  supplies,  and  took  only  one  month's  food  with  it  hi_ 
adapting  themselves  to  the  life  of  the  natives,  as  they  did,  Lieut,  Schwatka  and 
his  followers  accomplished  something  remarkable.  This  point  is  fully  worthy  al 
the  importance  that  the  Admiral  gives  it.  Here  is  a  party  of  men  who  go  from  an  ' 
American  city  with  infinitely  less  of  the  apparatus  of  Arctic  adventure  than  is  ' 
usual,  making  sledging  the  great  element  of  their  operation,  live  with  the  Esqui- 
maux as  much  as  they  can,  accustom  themselves  to  the  habits  of  life  and  the  diet 
of  this  mild  savage,  and  they  live  and  are  at  their  ease,  and  come  and  go,  and  are 
in  every  way  successful  in  that  very  district  in  which  the  last  of  Franklin's  men 
perished  in  the  Arctic  summer.  This  contrast  presents  in  the  most  notable  way 
the  difference  between  two  widely  varying  methods  of  exploration — methods  that 
may  be  called  respectively  the  English  method  and  the  American  method.  The 
Englishman  starts  with  a  resolute  will  to  be  all  and  do  all ;  he  has  a  robust  selP 
sufficiency  that  is  the  basis  of  great  successes  and  the  limits  of  whose  usefulness  he 
does  not  recognize.  One  may  read  a  great  many  English  volumes  of  Arctic  dis- 
covery and  rise  from  the  perusal  with  the  imagination  that  all  that  polar  world  is 
a  void,  an  absolutely  unpeopled  region.  On  the  other  hand,  the  American  JS 
adaptable,  and  is  ready  to  use  for  his  purpose  whatever  elements  present  them- 
selves. He  makes  use  of  an  encampment  of  Esquimaux  to  help  him  over  a  diffi- 
culty just  as  he  would  make  use  of  a  turn  of  the  tide  to  move  his  boat  out  of  a  bad 
place.  He  divides  Nature  and  uses  one  part  of  her  forces  to  overcome  the  other, 
and  the  Esquimaux  are  forces  that  Nature  has  put  within  his  reach.  And  from 
an  American  narrative  of  how  men  get  on  in  the  Arctic  world  we  rise  with  the  im- 
agination, not  that  it  is  an  uninhabitable  region,  buf  that  it  is  only  another  part  of 
the  Indian  country,  and  that  the  Esquimaux  are  unusually  placid  and  tractable 
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Indkns.     In  this  contrast  lies  an  important  secret  that  should  be  kept  in  view  in 
all  future  Arctic  operations. 

**After  reaching  from  Hudson's  Bay,  his  destination  on  King  William's  Land 
where  Franklin's  party  were  known  to  have  perished,  the  shore  was  minutely  ex- 
amined by  Lt.  Schwatka»  where  the  Erebus  and  Terror  remained  from  September 
1846,  until  abandoned  in  April,  1848,  and  how  much  longer  it  is  not  possible  to 
aa^  precisely,  though  the  correspondent  recounts  some  now  newly-discovered  facts 
tliMt  bear  on  that  point.  On  one  of  the  ships  there  beset  Sir  John  Franklin  died 
ill  June,  1847,  and  in  the  weary  eighteen  months  of  icy  desolation  through  which 
llic  ships  were  there  held  immovable  the  patience  and  hope  of  all  un  board  gave 
way,  until  they  were  tempted  to  abandon  the  yet  sound  and  well-provided  ships 
^nd  try  a  desperate  homeward  adventure  by  boat  and  sledge.  They  had  actually 
€iade  ihe  discovery  of  the  Northwest  Passage;  their  ships  were  in  a  channel  which 
Wben  open  was  continuous  from  Behring's  strait;  hut  ihey  had  lost  hope  and  heart 
and  wandered  away  from  their  wooden  walls  to  perish  miserably  on  the  shore. 

**  From  an  old  Esquimau^  of  65  or  70  years  of  age,  the  explorer  obtained  a 
dear  account  of  the  fate  of  at  least  one  of  the  ships.  This  native  reports  his  en- 
counter with  a  party  of  white  men,  who  were  apparently  of  the  Franklin  expedi- 
tion, and  his  subsequent  visit  to  a  ship  frozen  in  the  ice  five  miles  west  of  Grant 
Point.  She  was  watched  for  awhile,  it  appears,  and  no  one  was  seen  near  her, 
^nd  as  the  Esquimaux  saw  no  signs  of  life  they  ventured  near.  They  found  one 
dead  roan  in  a  bunk — the  second  time  the  speaker  had  seen  a  white  man.  They 
used  to  go  on  board  to  steal  small  articles.  Not  knowing  how  to  get  down  below 
Aey  cut  a  hole  in  the  side  of  the  ship  on  a  level  with  the  ice,  and  through  this  the 
"Water  got  in  the  next  summer  and  sent  her  to  the  buitom.  That  must  have  been 
the  summer  of  1848.  In  that  year,  therefore,  within  a  few  months  after  Frank- 
tin's  men  had  abandoned  the  ships,  the  ice  around  them  broke  up. 

**The  correspondent  writing  up  the  history  of  the  journey  states  that  during 

the  year  2,819  geographical  miles,  or   3,251  statute  miles  were  traveled,  for   the 

IQOst  part  over  unexplored  territory,  constituting  the  longest  sledge  journey  ever 

made,  both  as  to  time  and  distance.     Indeed  the  journey  stands  conspicuous  as 

the  only  one  ever  made  through  the  entire  course  of  an  Arctic  winter.     The  party 

successfully  withstood  the  lowest  temperature  ever  experienced  by  white  men  in 

the  field,  recording  one  observation  of  71  degrees  Fh.  ;  16  days  whose  average 

was  100  degrees  below   the  freezing  point,  and   17  days  which  registered  6a 

degrees  Fh*.  during  most  of  which   the  party  traveled.     In  fact  there  was  a  hal^ 

of  only  one  day  on  account  of  the  cold. 

It  b  claimed  for  this  expedition  that  it  was  the  first  to  make  a  summer 
searci*  over  the  route  of  the  lost  crews  of  the  Erebus  and  Terror,  and  while  doing 
so  buried  the  remains  of  every  member  ot  that  fated  party  found  above  ground. 
The  search^  it  is  considered,  has  established  the  fact  that  the  Frankhn  records 
luiTe  been  irrecoverably  lost  at  the  boat  place  in  Starvation  cove.  The  search  for 
relics  of  Sir  John  Franklin's  party  had  one  negative  result  of  great  importance,  as 
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it  extinguishes  the  hope  of  any  further  discovery  of  written  records.     They  i 
told  that  the  Natchilli  Esquimaux  had  found  a  tin  box,  one  foot  square  andt 
feet  long,  containing  books,  at  a  point  near  Back's  river,  the  place  where  tbel 
of  the  Franklin  party  probably  perished.     The  box  was  found  and  opened  by  i 
natives  not  long  after  the  death  of  the  white  men,  that  is  to  say,  thirty  years  i 
The  most  careful  search  failed  to  bring  to  light  any  of  its  contents,  which 
most  likely  the  written  records  of  the  Franklin  expedition,  and  there  is  hardiyi 
doubt  that  they  were  long  since  irreparably  lost  or  destroyed.     They  asce 
that  the  cairn  mentioned  in  Capt.  Barry's  story  has  no  existence.     It  is  ev 
then,  that  the  history  of  the  expedition  up  to  the  time  of  Sir  John's  death,  IJ     ^' 
particulars  of  his  illness,  the  story  of  the  wanderings  of  the  crews  after  they  <k 
serted  the  Erebus  and  Terror,  and  many  other  things  that  we  would  mostlHiett 
know,  must  forever  remain  enveloped  in  mystery. 


CHEYNE'S  PROPOSED  EXHIBITION. 

Commander  Cheyne  is  vigorously  at  work  raising  subscriptions  for  his  p» 
posed  new  expedition  to  the  Pole,  the  cost  of  which  he  estimates  will  be 
^30,000.      According  to  the  London  Times  it  is  not  improbable  that  the 
eration  of  Canada  will  be  invited.     By  adopting  a  course  of  lectures,  illustral 
Arctic  work  by  means  of  the  lime  light.  Commander  Cheyne  has  succeeded  i^ 
establishing  an  influential  central  committee  in  London,    and  upward  of 
branch  committees  in  England,  Scotland,  and  Ireland,  for  carrying  on  a  coll< 
of  subscriptions,  the  work  being  on  a  voluntary  basis.     The  sum  of  ;;^i,89ohli: 
been  secured  in  London  already,  in  cash  and  written  promises ;  Captain  BaUcy, 
R.  N.,  has  brought  into  the  fund  ^£264,  besides  making  a  present  of  a  six- 
sledge;    Messrs.   Forrest,  the  boat-builders,  have  promised  another  sledge  and, 
^150  worth  of  limejuice,  and  limejuice  biscuits  have  also  been  promised  bf 
Messrs.  L.  Rose  &  Co.      Various  other  articles  are  forthcoming  in  the  shape 
medical  comforts,  etc.,  and  Dr.  B.  W.  Richardson,  F.  R.  S.,  has  undertaken  tt» 
superintend  the  proper  provisioning  of  the  vessel.     Mr.  John  M.  Cook  has  gen- 
erously given  the  committee  a  commodious  office,  rent  free,  and  has  under  hil 
consideration  a  plan  for  sending  a  steamer  as  far  as  Disco,  or  Upemavik,  taking 
a  party  of  excursionists  and  conveying  surplus  stores  across  the  Atlantic  f(x  the 
expedition,  thus  saving   the  expense  of  hiring  a  vessel  for  transport  senncc 
Taking  all  these  favorable  circumstances  into  consideration,  it  has  been  detenn-  j 
ined  to  give  notice  of  a  motion  to  be  brought  before  Parliament  early  next  session,  . 
asking  for  a  small  Parliamentary  grant  in  aid  of  this  volunteer  movement.    Sup-  ^ 
port  of  such  a  motion  is  already  assured  on  both  sides  of  the  House,  there  being  , 
happily  no  political  bias  in  the  question  of  our  Arctic  prestige. 

A  deputation  of  the  London  Central  Arctic  Committee  waited,  on  the  27th  rf 
August,  upon  Sir  John  Macdonald,  the  Premier  of  the  Canadian  Dominion,  who 
promised  the  members  that  the  case  of  joint  action  should  be  submitted  for  fct^ 
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blc  consideration  upon  his  arrival  in  Canada,  as  the  Canadians  took  a  great 

rest  in  the  enterprise.      Moreover,   Commander  Cheyne  is  prepared,  in  the 

^nt  of  necessity,  to  redoce  his  estimate  to  ^20,000,  which  could  be  accom 

jihed  by  taking  a  smaller  vessel,  with  a  reduced  complement  of  thirty  officers 

\  crew.     With  this  end  in  view  the  Arctic  Committee  will  endeavor  to  charter 

Dr.  Oscar  Dickson  the  Vega,  lately  returned  from  a  successful  accomplish- 

-of  the  northeast  passage,  under  Professor  Nordenskjold.     This  vessel  has 

tn  put  into  thorough  repair,  and  may  now  have  an  opportunity  of  doub- 

5er  fame  by  the  circumnavigation  of  Greenland,  in  addition  to  carrying  the 

,  Jack  for  a  contemplated  installation  at  the  Pole. 
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c  following  is  the  text  of  a  letter  received  at  the  Treasury   Department 
Captain  Hooper,  of  the  Corwin : 
U,  S,  Revenue  Marine^  U,  S,  Steamer  Corwin,  St,  Michael's,  Norton  Sound, 
Territory,  July   10,  1880. — Hon.  John  Sherman,  Secretary  of  the  Treas- 
ashtngton,  D.  C. — Siri  I  have  the  honor  to  report  our  arrival  at  this  port 
7th  inst.,  after  a  short  cruise  in  the  Arctic  ocean.      We  sailed  from   here 
a^d  of  June,  and  on  account  of  large  quantities  of  ice  in  the  sound  to  the 
'd,  worked  out  through  the  southward  and  crossed  over  Behring  sea^ 
the  north  side  of  St.  Lawrence   Island,  touching  at  several  places  on  the 
to  inc|uire  into   the  condition  of  the  natives,  and  at  Plover  Bay,   Asia, 
we  look  on  board  about  twenty-five  tons  of  coal  belonging  to  the  Russian 
iinent.       From  there  we  proceeded  north,  touching  at  several  places  on 
y,  and  entered  the  Arctic  ocean  on  the  28th  of  June.      We  have  com- 
icated  with  the  natives  on  the  east  and  west  side  of  Behring's  Straits,  and  as 
north  as  Point  Hope,  on  the  American  side,  and  Cape  Serdze  Kaman,  on  the 
lie  side.      We  have  also  communicated  with  most  of  the  Whalers  now  in  the 
but  can  get  no  tidings  of  the  missing  ships.     The  whalers,  without  an 
n,  give  as  their  opinion   that  nothing  will  ever  be  heard  of  them.     We 
Uowed  the  ice-pack  around  from  Cape  Serdze  Kaman  across  the  Arctic 
it  Hope,  and  down  to  Cape  Prince  of  Wales,  getting  as  far  north  as  sixty- 
;grees.     The  past  winter,  although  very  severe  south  of  the  straits,  appears 
have  been  comparatively  mild  within  the  Arctic  circle.     The  whalers  all  pro- 
iifKe  the  ice  as  unusually  light.     After  following  the  ice-pack  around  and  find- 
it  impossible  to  get  further  north  or  approach  the  land  near  enough  to  find  a 
ijor,  we  returned  to  this  place  on  the   7th  for  the  purpose  of  filling  up  with 
1,  cleaning  boiler,  etc.      This  work  has  been  completed  and  we  sail  at  me- 
ian  for  the  Arctic  via  places  on  the  north  side  of  the  sound,  which  we  could 
visit  before  on  account  of  the  ice.     Kotzebue  Sound  was  full  of  ice  when  we 
ic  out,  but  I  hope  to  find  it  clear  on  our  return.      As  soon  as  we  can  get  in 
1  shall  detail  an  officer,  with  an  armed  boat  crew,  to  keep  a  shat^  \ooV  q>u1 
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for  whisky  traders,  and  go  north  agam  as  far  as  Herald  Island  to  continue 
search  for  the  whalers.  I  hope  to  reach  Wrangel  Land  by  the  middle  of  An 
or  first  of  September.  We  were  within  140  miles  of  it  on  our  recent  cruise. 
Corwin  works  entirely  satisfactorily  in  every  way,  and  all  hands  are  in  g 
health  and  spirits,  and  everything  on  board  harmonious.  I  shall  mail  this  bj 
schooner.  Western  Home,  belonging  to  the  Western  Fur  and  Trading  Compj 
which  leaves  for  San  Francisco  in  a  few  days,  touching  at  several  places  on 
mainland  and  Aleutian  Islands  on  the  way  down.  I  am,  very  respectfully,  ] 
obedient  servant,  C.  L.  Hooper,     Captain  U.  S.  R.  M 


THE  HOWGATE  EXPEDITION. 

The  Arctic  steamer,  Gulnare,  arrived  at  St  Johns,  N.  F.,  SeptembCT 
having  turned  back  at  Disco,  Greenland.  One  of  her  officers  reports  as  foUc 
**  After  leaving  St.  Johns  the  weather  was  fair  until  August  2,  when  we  1 
caught  in  a  southwest  storm  which  drove  us  within  a  few  miles  of  Cape  Farei 
A  large  hole  was  smashed  in  the  stern  and  the  larboard  boat  swept  awaj, 
bulwarks  stove  in  and  the  deck  load  of  lumber,  intended  for  the  house  to  ace 
modate  the  party  to  be  left  in  the  Arctic,  was  washed  overboard.  We  arriy© 
Disco  on  September  8,  and  remained  until  the  21st,  repairing  damages, 
went  to  the  coal  mines  above  Rittenbank,  but  found  much  difficulty  in  coa 
on  account  of  their  being  no  anchorage  and  much  ice  in  the  Waigatt.  We 
for  St.  Johns  with  an  insufficient  supply  of  coal  and  sailed  most  of  the  way. 
are  well  on  board." 

Dr.  Pavy  and  Mr.  Clay  remained  at  Rittenbank,  where  they  will  winter ; 
prepare  for  the  work  of  next  year.  The  whole  ship's  company  are  in  g« 
health  and  condition,  and  suffering  from  nothing  more  serious  than  the  nati 
disappointment  that  follows  after  baffled  hopes. 


LIEUTENANT  DOANE'S  REPORT. 

St.  Johns,  N.  F.,  September  25,  1880.— Captain  H.  W.  Howgate:  1 
Gulnare  returned  last  evening.  Lost  one  boat  and  all  the  deckload  in  a  gale 
the  31st  of  August.  Reached  Disco  on  the  8th  with  two  planks  loose,  and  stc 
in  starboard  quarter.  Till  21st  repairing.  Took  two  weeks  to  coal  half  supp 
Came  in  here  mostly  by  sail.  Pavy  and  Clay  remained  at  Rittenbank.  No  a 
alties.  DoANB. 


I!       ?s  (J 
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■i^rrived  at  BaughPs  station,  on  the  Atchison,  Topeka  and  Santa  Fe 
1  road,  which  is  no  more  than  a  siding  where  rail  road  ties  are  re- 
eved and  handled,  and  which  simply  consists  of  a  boarding  car  and  two 
loons,  we  started  on  foot  for  the  scene  of  our  explorations,  abovjt  one  mile  and 

fif  distant.  Before  entering  upon  a  description  of  the  ruins  found  here,  I  will 
that  notwithstanding  the  volumes  that  have  been  written  by  the  explorers  of 
central  portion  of  the  Western  Hemisphere,  descriptive  of  its  past  civiliza- 
Id,  the  vastness  and  perfection  of  that  civilization  have  been  hy  no  means 
mprehended.  Every  day  the  hardy  and  venturesome  prospectors  of  New  Mexi* 
L  who,  like  the  Spaniards  of  the  sixteenth  century,  are  urged  on  by  an  ardent 
|esl  of  precious  metals,  discover  new  evidences  of  the  existence  in  prehistoric 
flies  of  a  race  of  men  who,  in  architecture,  agriculture  and  metallurgyj  possessed 
Icgree  of  knowledge  and  skill  hardly  surpassed  in  any  age. 

The  discoveries  of  these  explorers  also  go  far  to  prove  that  the  land  which 
bow  so  utterly  unproductive,  was  once  sufficiendy  arable  and  prolific  of  vegeta- 
|ti  to  support  a  dense  population,  and  that  the  various  reasons  which  are  pro- 
Bed  by  the  writers  of  the  present  day  to  account  for  the  abandonment  of  the 
Mntry  by  these  people,  such   as  superstitious  fears^  the  aggressions  of  hostile 

»L  etc,  are  futile  and  unsatisfactory. 
m,  seems  unquestionable  that  some  vast  change  took  place  in  the  geological 
physical  condition  of  the  country,  causing   its   fountains   to   dry   up,  and 
ring  Its  fertile  valleys  into  arid  wastes,  thus  literally  starving  the  people  out 
'  ag  them  to  seek  new  homes.     This  idea  brings  to  the  front  the  theory 
radition  of  the  Continent  of  Atlantis  with  more  plausibility  than  almost  any 
a  theory  which,  if  established,  wiU  enable  us  to  account  for  the  migration 
sent  peoples  from  one  continent  to  the  other  without  tasking  our  credulity 
be  extremely  doubtful  one  of  the  Behrings  Straits  route, 
eforc    we   had   proceeded    more    than   half  a   mile   we   came   into  view 
rihc  church  and  ruins  of  Pecos,  lying  on  a  beautiful  plateau  on  the  further  side 
the  Fecos  river,  and  separated  by  a  narrow  valley  from  a  commanding  range 
[mountasn^  several  miles  beyond.      This  plateau  seemed  to  be  com\AtV€\^  ^m\. 
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rounded  by  mountains ;  those  on  the  west  being  grand  in  their  outline  and  crows* 
ed  by  a  bald  peak,  which  appeared  exactly  adapted  for  a  watch-tower  for  the  peo^ 
pie  of  the  city  on  the  plateau,  and  perhaps  for  an  outlook  for  the  priests  of  M 
sun,  who  from  its  lofty  summit,  could  catch  his  earliest  rays  long  before  tbc^ 
would  be  visible  to  the  people  below.     The  whole  valley,  from  mountain  range 
mountain  range,  is  about  five  or  six  miles,  while  it  seems  to  be  inclosed  at 
ends  by  purple  ranges,  about  ten  miles  apart,  with  an  occasional  snow-capped 
Thus  apparently  hemmed  in  on  all  sides,  and  in  the  midst  of  what  was  prol 
in  the  day  of  their  prosperity  a  luxuriant  and  fertile  plain,  these  ancient  peoj 
built  their  singular  houses  and  lived  peaceful  and  quiet  lives.      The  evidences 
their  civilization  are  found  in  abundance,  in  implements  for  grinding  com,  potto) 
evincing  various  degrees  of  skill,  and  in  some  places  in  pictured  rocks  and  deconl 
ted  caves. 

These  houses  are  very  much  alike  in  all  the  villages  that  are  known, 
built  against  the  sides  of  bluffs  or  rocky  acclivities,  one  story  above  another 
the  height  sometimes  of  five  to  six  or  seven  stories.  The  material  used  is  si 
cemented  together  and  sometimes  coated  or  plastered  on  the  outside,  with  mi 
The  first  story  has  no  opening  except  at  the  top,  which  is  reached  with  a  laddd 
while  the  other  stories  have  doors  opening  from  the  roofs  of  those  below.  Witbii 
or  at  least  in  the  lower  or  basement  stories,  there  are  connecting  openings 
one  to  another.  The  stories  are  separated  by  floors  of  timbers  laid  together  and 
sometimes  bound  together  with  withes.  Remains  of  corner-posts  made  of  pine 
and  cedar  poles  are  found  abundantly  in  their  proper  position. 

The  system  of  walls  and  outworks  is  very  extensive,  but  whether  it  is  aU  of  the 
same  age  as  the  village,  is  more  than  I  was  able  to  determine.  Commencing  it; 
the  western  end  of  the  plateau,  the  first  evidence  of  the  hand  of  man  that  I  di^ 
covered,  was  a  circular  stone  wall  inclosing  a  space  thirty  feet  in  diameter.  (lii 
plate.)  This  is  located  upon  a  rocky  point  some  fifty  feet  above  the  adjacent  ground, 
and  commands  a  view  of  the  valleys  on  both  sides,  as  well  as  of  the  plateau  W 
yond,  upon  which  the  village  is  built.  From  all  indications  this  was  a  fort  or  lookoOl: 
tower.  (W.  H.  Holmes  in  Bulletin  No.  i  of  the  United  States  Geolc^^  tsA^ 
Geographical  Survey  of  the  Territories,  vol.  II,  1876,  describes  the  tuins  of  1 
tower  found  in  the  Mancos  cafion  in  Colorado,  probably  similar  to  this,  whole 
outer  dimensions  were  forty-five  feet  in  diameter  and  twelve  feet  in  heiglil  at tbe 
highest  point  of  the  wall  yet  standing,  which  is  twenty- one  inches  in  thid- 
ness.     It  was  doubled  walled,  with  apartments  between  the  outer  and  inner  walls. 

On  the  mesa  above  the  bed  of  the  River  McElmo,  a  square  shaped  tower 
was  discovered  standing  in  on  the  summit  of  a  great  block  of  sandstone,  forty 
feet  high  and  detatched  from  the  bluff  back  of  it. 

At  another  place  on  the  McElmo,  the  ruins  of  a  tripl&-walled  tower  were 
found,  with  sectional  apartments  between  the  outer  and  second  walls,  and  «ach 
towers  abound  on  prominent  points  all  along  the  Gila,  Chaco,  Rio  GrUideaiMl 
other  rivers  of  Colorado  and  New  Mexico.)  Proceeding  eastwardly,  we  descend 
from  this  point  some  twenty  feet  or  more  to  a  long  and  narrow  passage  of  barerocki 


H  less  than  looo  feet  long,  by  an  average  width  of  about  one  hundred  feet.     On 

e  north  side,  this  passage  is  defended  by  a  stone  wall  running  along  the  edge 

the  rock  for  a  distance  of  about  300  feet.     For  the  remainder  of  the  distance 

the  foot  of  the  bin  AT  upon  which  the  ruined  village  is  built,  there  is  no  sign  of 

ly  work  done  by  man. 

At  the  foot  of  the  bluff  just  mentioned,  we  come  upon  the  remains  of  a  stone 
ill  which  runs  around  both  sides  of  the  plateau  from  village  to  church,  being  in  its 
lole  length  not  less  than  2000  feet.  This  wall  seems  to  have  been  intended  for 
fcnse,  as  it  is  located  on  the  extreme  edge  of  the  plateau,  all  around^  just 
icre  the  steep  and  almost  perpendicular  declivity  begins. 

Commencing  here»  we  are  amazed  at  the  size  of  these  ruins,  (4.)  The  buildings 
trc  commenced  at  the  foot  of  the  bluff,  the  rooms  of  the  first  story  being,  say,  Sxxo 
it  and  about  7  feet  in  height.  The  rooms  on  this  floor  have  no  doors  in  the  side- 
^S|  but  are  entered  from  the  roof,  which  is  reached  by  a  ladder.  Upon  this 
*y  another  is  built  which  sets  back  from  the  front  of  the  first,  and  like  it  leans 
Hbst  the  side  of  the  bluff.  This  story  has  doors  in  the  front  of  the  rooms, 
lich  are  entered  from  the  roof  of  the  lower  story.  In  this  way  as  many  as  six 
seven  stories  are  built  one  upon  another,  and  the  buildings  are  extended  later- 
|r  as  far  as  the  necessities  of  the  community  demand,  all  united  as  closely  togeth- 
19  cells  in  a  honey-comb. 


FUIBLO   VILLAGE   AT   TAOS,  fiEW   MEXICO;  NOW    tNHABlTlI>. 
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In  this  Pecos  village  there  were  not  less  than  looo  rooms,  and  probably  miDy 
more.  I  could  readily  count  two  hundred  rooms  at  the  top,  and  from  fouriosa 
stories  on  the  sides  of  the  bluff.  The  whole  group  seemed  to  consist  of  t 
regular  circleSj  the  larger  of  which  extended  partially  around  the  end  of  i 
bluff"  about  thirty  feet  high  above  the  bare  rock  just  described,  rising  two 
above  its  summit  and  completing  the  circle  or  oval  upon  the  surface  of  the 
This  circle  is  two  hundred  and  twenty-five  feet  across  in  one  direction,  say 
and  west,  and  seventy  in  the  other,  with  one  opening  or  passage,  say  sixteen 
wide,  leading  down  the  face  of  the  bluff  on  the  northern  side,  and  one  into 
inclosure  on  the  east 

This  area  contains  two  basin  shaped,  stone-lined  reservoirs,  probably  for 
ter,  twenty-five  feet  in  diameter  and  more  than  six  feet  deep,  (2)  as  was  provi 
digging  into  them  to  that  depth  without  finding  the  bottom  of  the  stone-lii 
They  are  filled  with  earth  to  within  some  three  or  four  feet  of  the  surface, 
side  of  the  circle  of  huts,  at  the  foot  of  the  bluflT  on  the  north  side,  but  insii 
the  stone  wall  above  named,aretwo  similar  sione-lined,  basin  shaped  reservoii 
teen  feet  in  diameter  and  filled  within  two  or  three  feet  of  the  Surface,   (3,)  Oi 
these  is  on  each  side  of  the  passage  way  before  mentioned      A  very  singular 
is,  that  the  western  of  these  reservoirs  seems  to  be  connected  with  one  of  th* 
side,  by  an  aqueduct  or  conductor,  constructed  wholly  of  cement  made  of 
and  some  other  substance,  possibly  lime,  though  no  lime  or  cement  of  any 
is  found  in  any  other  part  of  the  works. 

This  aqueduct  is  exposed  at  the  margin  of  the  reservoir  nearest  the  bluff  and 
is  at  least  two  feet  in  diameter,  with  walls  not  less  than  eighteen  or  twenty  incbfiS 
in  thickness.  It  was  constructed  by  making  lumps  and  blocks  of  the  cc! 
some  rounded  and  some  flat,  varying  from  four  to  ten  inches  in  diameter  and 
ing  them  upon  each  other  like  bricks  and  fastening  them  together  with  fai; 
similar  cement,  and  finally  smoothing  the  whole  over  wiih  a  coating  of  the 
I  had  no  implement  but  an  old  hatchet,  and  could  do  but  litde  in  the  way  of 
cavating  this  aqueduct,  and  may  have  been  mistaken  as  to  its  object  and  pi 
but  from  its  locality  and  shape,  as  disclosed  by  my  cutting  into  it  some  two 
or  more,  I  think  I  am  correct. 

Adjoining  the  inclosure  above  described  on  the  east,  is  a  small  one,  also  bulH 
around  with  similar  stone  huts,  two  stories  high,  which  is  about  sixty  by  scventj 
feet  in  diameter  and  has  two  gateways,  one  to  the  north-east  and  the  01  her  to  the 
south-east.,  each  ten  feet  wide  and  thirty-six  feet  long.  To  the  southward  of  both 
of  these  inclosures  and  close  to  the  rocky  declivity,  which  is  bold  and  commaDd- 
ing,  are  several  remains  of  walls  and  buildings,  nothing  being  left  but  the  foundaiiou* 
and  some  loose  rock*  The  first  or  western  of  these  is  2^1%  feet,  the  secOBd 
24x27,  and  the  third  10x30.  Still  further  east  and'on  the  extreme  point  of  tlw 
rock  is  a  triangular  shaped  inclosure  54x69,  the  third  side  being  made  by  the  wli 
on  the  edge  of  the  bluff.  From  the  situation  of  these  (5),  especially  the  last 
cd,  they  were  evidently  for  the  purposes  of  defense  and  outlook. 


EXCU/iSION  TO  THE  BIRTH-PLACE  OF  MONTEZUMA. 
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I  Just  east  of  the  huls  last  described,  the  ground  slopes  rapidly  to  the  east  and 
^th,  with  ledges  of  bare  rock  making  a  kind  of  wall  to  the  southward  and  west- 
^d.  Still  proceeding  eastwardly  we  pass  over  some  two  hundred  feet  of  bare, 
looth  rock  when  we  come  to  two  other  groups  of  ruins  (6),  about  four  hundred 
Mm  length,  one  on  each  side  and  overhanging  the  respective  bluffs  on  the  north 
|d  south  sides  of  the  plateau.  There  are  about  eighty  huts  in  each  of  these 
baps  on  the  summit,  making  probably  about  two  hundred  in  all,  when  averaged 
I  two  stones  high.  They  are  similar  to  those  just  described,  being  made  of  stone 
men  ted  together  with  mud,  and  arranged  in  rooms  of  from  six  to  ten  feet 
ware,  those  in  the  basement  story  being  connected  by  openings  underground. 
rtwtcn  these  groups  of  huts  the  space  is  nearly  or  quite  tw^o  hundred  feet  wide. 
We  did  not  find  any  rooms  among  them  answering  to  the  description  given  by 
ircral  explorers  of  the  Estu/as,  where  the  sacred  fire  was  kept  burning,  unless 
se  circular,  stone-lined  basins,  within  the  court  of  the  larger  village,  may  have 
len  originally  covered  over  and  used  for  such  a  purpose. 

Dr.  Hammond,  who  accompanied  Lieutenant  Simpson  in  his  United  States 
flitary  reconnoissance  in  New  Mexico,  in  describing  the  ruins  of  Chaco,  speaks 
fwcred  EUu/as^  circular  in  form,  excavated  several  feet  deep  in  the  earth  and 
Idosed  with  circular  walls.  The  fact  that  no  water,  except  perhaps  the  dri|> 
iogs  from  the  roofs  of  the  upper  tier  of  huts,  could  naturally  find  its  way  into 
lesc  basins,  gives  probability  to  the  suggestion  that  they  may  have  been  con- 
tmcted  for  Estu/as^  instead  of  for  storing  water. 

On  the  south  side  of  the  plateau,  about  half-way  between  the  first  and  second 
iUgc,  is  a  gateway  in  the  outer  wall,  which  in  that  part  is  six  or  seven  feet  high 
id  from  three  to  four  feet  thick.  This  gateway  is  about  ten  feet  wide,  and  was 
kparcntly  made  to  enable  the  inhabitants  to  pass  out  their  stock  to  graze  and  to 
Iter  in  the  inclosures  which  will  be  described  a  httle  later. 

Having  now  described  nearly  everything  on  the  plateau  that  seems  to  be- 
Ig  to  the  Aztec  civilization,  we  will  pass  out  of  the  gate  just  mentioned,  on  to 
\  slope  that  descends  gradually  to  the  Pecos  river,  which  winds  its  way  along 
ft  distance  of  a  few  hundred  yards  to  the  southwardly. 

The  first  thing  which  attracts  our  attention  is  a  long  stretch  of  ruined  wall 
lich  extends  in  a  south*westwardly  direction  from  a  point  within  about  120  feet 
m  the  gate  to  the  bank  of  the  river,  600  feet  away.  Just  beyond  the  upper  end 
this  wall  we  find  an  inclosure  (8),  walled  all  the  way  around,  390  feet  by  about 
»  feet,  and  banked  up  with  earth  at  the  lower  part  as  if  to  retain  water.  Just 
the  lower  corner  there  appears  to  have  been  an  artificial  outlet  through  the 
En  and  wall  for  prudential  purposes.  Within  this  inclosure  is  a  circular  artifi- 
1  pond,  also  banked  up  with  earth,  about  seventy-five  feet  in  diameter.  Just 
M  of  this  inclosure  and  a  little  further  up  the  slope  is  another  (8),  apparently  con- 
ucted  for  the  same  purpose,  being  nearly  as  large  and  banked  up  across  the 
(rcr  part  in  a  similar  manner.  Within  this,  also,  is  a  smaller  circular  pond  lao 
H  across,  which  even  at  this  time  was  muddy  in  the  center,  although  it  did  not 
any  water. 
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Still  proceeding  eastwardly,  there  arc  traces  of  walls  and  apparent  foundatiJ 
buildings  all  along  the  slope,  and  on  a  Ultle  eminence  aboiJt  200  yards  soul 
wardly  of  the  inclosure  last  described  are  the  remains  of  two  walls  fio^  ind 
spaces  respectively  100  feet  square  and  125  x  140. 

On  the  opposite  side  of  the  Pecos  river,  between  it  and  a  small  stream  wl 
empties  into  it,  and  345   feet  southeast  of  the  water  inclosure   first  above 
scribed  is  a  kind  of  pentagonal  inclosure  240  feet  in  diameter  (9)  and  cri 
another  wall  which  divides  it  into  one  large  and  one  very  narrow  compartment, 
beyond  and  southeast  of  this  are  the  remains  of  what  has  apparently  been  a 
fication,  situated  just  at  the  conBuence  of  the  two  streams. 

This  completes  the  description  of  the  outside  works.     We  will  now  retuni 
the  plateau.     Passing  from  the  groups  of  Aztec  huts  last  described,  we  pr< 
eastwardly  180  feet  and  find  ourselves  face  to  face  with  the  old  Pecos  chi 
itself.     Before  describing  this  old  building  (7),  we  will  refer  to  the  history  of 
discovery  oi  the  village,  which  had  its  origin  long  before  the  Spanish  invasii 
and  which  is  held  by  the  Aztecs  to  have  been  the  birth-place  of  Montezuma 
self. 

There  seems  to  be  no  doubt  that  the  Aztecs  migrated  from  some  more  w 
ern  region,    into   Mexico,  and  the  traditions  of  the   present   Pueblos,   who 
believed  to  be  descendants  of  the  original  Aztecs,  teach  that  this  very  spot  was 
birth-place  of  Montezuma,     But  Short,  in  his  **  North  Americans  of  Antiqtii 
claims  that  this  is  a  different  civilization  and  that  the  culture-God  Monter 
the  Pueblos  and  the  Aztec  monarch,  Montezuma,  are  not  to  be  confounded 
Foster,  in  his  '*  Prehistoric  Races  of  America,'*  does  not  speak  of  any  such 
tinction.       At  all  events,  all  writers  agree  that  Pecos  is  one  of  the  most  ii 
tant  of  all  the  ancient  ruins  of  this  region,  and  that  it  was  one  of  the  sacred  cil 
of  the  Pueblos.  Here  the  everlasting  fire,  dedicated  to  their  god  Montexunia,  wtf 
kept  burning  from  time  immemorial  dow^n  to  the  abandonment  of  the  town,  wl 
occurred,  according  to  Short,  some  time  during  the  second  quarter  of  the 
century.     Other  authorities  fix  the  year  at  1837. 

One  tradition  is  that  Montezuma  was  born  at  Acoma,  and  subsequentlf 
moved  to  Pecos»  where  he  taught  the  people  the  arts  of  civilization^  and  tbit 
when  he  removed  to  the  South  he  told  them  to  keep  the  sacred  fire  burning  uiili 
his  return.  But  he  never  came.  Warriors  watched  the  fires  and  remained  <ffl 
duty  by  turns,  until  through  decimation  from  one  cause  and  another,  the  tribe b^ 
came  too  much  reduced  in  numbers  to  keep  up  the  watch  any  longer.  Then  thrtt 
warriors  took  the  remains  of  the  fire  and  carried  it  into  the  mountains^ 
Montezuma  himself  appeared  and  received  it  Thus  relieved,  they  at}aQi 
their  village  and  joined  their  brothers  west  of  the  Rio  Grande, 

**  For  generations,"  as  Short  eloquently  says,  **  these  strange  architect 
faithful  priests  waited  for  the  return  of  their  God^ooked  for  him  to  cotnei 
the  sun,  and  descend  by  the  column  of  smoke  which  rose  from  the  sacred 
As  of  old  the  Israelitish  watcher  upon  Mt  Seir  replied  to  the  inquiry;   **  Whal 
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night?"  **The  morDing  cometh,"  so  the  Pueblo  sentinel  mounts  the  house- 

mt  PecoSy  and  gazes  wistfully  into  the  East,  for  the  golden  appearance,  for 

impturous  vision  of  his  redeemer,  for  Montezuma's  return,  and  though  no  ray 

light  meets  his  watching  eye,  his  never  failing  faith,  with  cruel  deception,  replies 

The  morning  cometh."  " 

In  about  1540  Coronado,  the  Spanish  governor  of  New  Spain,  lured  by  the 
[ess  rumor  of  boundless  wealth  of  gold  and  silver,  which  no  Spaniard  could 
ndy  led  an  expedition  to  this  very  village,  then  called  Cicuy^.     The  Pecos 
must  have  been  a  far  larger  stream  than  at  present,  as  Coronado  found  it 
n  over  with  ice  strong  enough  to  bear  up  his  horses.      He  found  the  settle- 
it  of  Cicuy6  extending  along  the  river  for  six  miles,  and  the  soil  extensively 
ivated  by  the  Indians.     It  was  from  that  time  that  the  decline  of  the  tribe 
lenced.     The  date  of  the  building  of  the  church  is  not^exactly  known,  but  it 
probably  very  soon  after  the  invasion  by  Coronado,  for  zeal  in  religious  mat- 
was  next  to  lust  of  gold  in  the  heart  of  the  Castilian  in  all  of  his  conquests. 
We  may  imagine  that  the  gentle  and  tracuble  Pueblos  were  speedily  induced 
their  enthusiastic  conquerors,  to  embrace  Christianity,  and  that  the  building  of 
church  was  a  work  of  fear  of  temporal  power,  rather  than  of  faith  in  and 
of  the  deity  represented  by  the  Spaniards.      It  was  constructed  of  adobes, 
are  about  sixteen  inches  long,  twelve  inches  wide  and  three  inches  thick, 
shape  is  that  of  the  Latin  cross,  its  walls  six  feet  thick  and  its  dimensions  one 
and  forty  feet  long  by  forty  feet  wide;  the  transverse  portion  being  fifty- 
Kven  by  thirty-five  feet,  and  its  original  height  about  thirty  feet.      There  were 
leversd  smaller  rooms  attached  on  each  side,  and  possibly  a  building  of  consider- 
able dimensions  on  the  west  side,  aJs  there  are  traces  of  adobe  walls  which  indi- 
ote  either  a  building  or  an  inclosure  divided  into  several  smaller  rooms  or  lots. 
I  have  in  my  possession  a  book  published  in  1854,  containing  an  engraving  which 
iqiresents  the  church  as  having  a  building  on  the  west  side.      I  could  find  noth- 
ing in  the  appearance  of  the  ground  to  indicate  anything  of  the  kind,  either  in 
;  the  way  of  rubbish  or  otherwise,  and  it  seems  to  me,  if  the  church  itself  could  so 
,  veil  withstand  the  ravages  of  time,  any  adjoining  buildings  would  have  endured  as 
velL    The  roof  of  the  church  has  been  nearly  gone  for  many  years,  and  the  side- 
vails  of  the  front  end  are  also  crumbled  away  nearly  to  the  ground.      The  rear 
portion  is  nearly  at  its  original  height,  and  some  of  the  cross-beams  with  their 
!    nide  carvings,  remain  in  situ.  The  others  have  been  cut  away  by  curiosity  hunters 
I  The  adobes  of  which  the  building  is  constructed,  are  made  of  a  reddish  clay 

containing  small  pieces  of  pottery  of  a  ruder  and  coarser  order  than  that  found 
about  the  Pueblo  villages.  In  one  of  these  inclosures  just  west  of  the  church  is 
a  small  excavation  about  twelve  feet  in  diameter,  evidently  the  remains  of  a  wa- 
ter-reservoir. Immediately  in  front  of  the  entrance  and  about  forty  feet  from  it, 
II  what  seems  to  be  an  old  well,  which  had  been  walled  up  with  stone  and  has 
been  more  recently  filled  up  with  earth. 

Aboot  seventy-five  feet  still  further  on,  we  come  to  the  traces  of  an  old  wall  term. 


4m 


KANSAS  CITY  REVIEW  OF  SCIENCE. 


inating  on  the  East  in  the  ruins  of  several  small  rooms  or  inclosures,  also  of 

About  eighty  feet  still  further  and  directly  in  front  of  the  entrance  to  the  cb 
is  an  inclosure  about  eighteen  feet  square,  with  a  central  stone  heap  about  three 
square.  Still  further  in  the  same  direction  we  find  asemi-circular  declivity^  wl 
was  probably  originally  the  work  of  man,  which  terminates  on  the  right  at  the 
ter  inclosure  described  on  page  423,  and  on  the  left  at  the  stone  incloi 
described  on  the  same  page. 

In  speaking  of  walls,  it  is  to  be  remembered  that  most  of  them  are  ruins 
many  of  them  mere  traces,  although  readily  discernible  as  one  walks  over 
ground. 

Leaving  the  church  for  the  present,  we  will  turn  back  to  the  ruined  vill 
in  search  of  relics.  Broken  pottery  abounds  on  all  hands,  and  it  seemed  to 
that  I  could  detect  specimens  representing  at  least  three  distinct  periods  of  til 
First  and  oldest,  that  found  in  the  adobes  of  which  the  church  is  built,  whii 
coarse  and  rough  ;  second,  that  which  is  made  of  finer  clay^  but  without  omai 
and  lastly,  that  which  is  patniedj  and  perhaps  fourthly,  that  which  shows  an 
at  glazing. 

We  found  numerous  flint  arrow  heads,  all  of  which  were  small,  none 
over  one  and  a  half  inches  in  length.  Perhaps  this  is  due  to  the  fact  that  the 
er  ones  have  been  picked  up  by  earlier  explorers.     We  also  found  several  brdcen 
metatas,  or  grinding  pestles,  and  in  one  of  the  large  rocks  near  the  upper  village 
I  found  three  bowl-shaped  cavities,  about  ten  inches  in  diameter  and  from  tl 
to  four  inches  deep,  which  I  conceived  to  be  the  mortars  in  which  the  nal 
ground  or  beat  their  corn  into  meal 

We  also  found  numerous  pieces  of  obsidian  which  appeared  to  have  beco 
split  off  in  keen  flakes  for  cutting  purposes;  also  fragments  of  smoking  pipes 
more  or  less  ornamentation  cut  or  scratched  upon  them.     Besides  these  thin] 
we  discovered  smaller  ornaments,  in  the  way  of  shells  pierced  for  sus]>eDsiJ 
pieces  of  seleuite  roughly  carved  into  ornamental  shapes  and  sraail  bits  of 
paint.       Not  a  scrap  of  iron  or  any  kind  of  metallic  weapon,  tool  or  implcmi 
could  be  discovered  in  either  church  or  village— not  even  a  nail — though  it  is 
known  that  the  natives  understood  the  art  of  smelting  ores,  at  least  those  of 
ver  and  gold,  and  of  working  them  most  artistically.    If  other  proof  of  this  knowl- 
edge were  wanting,  we  could  supply  it  in  the  form  of  several  pieces  of  slag  picked 
up  near  the  villages ;    and  the  people  who  reside  near  say  that  remains  of  old 
smelting  works  are  still  to  be  found  in  the  mountains. 

Parts  of  three  days  were  given  to  this  exploration,  in  company  with  Mri 
Case,  Major  H.  Inraan  of  Kansas,  and  Mr.  A,  H.  Whitmore  of  Las  Vegas,  ali 
us  being  greatly  interested  and  more  than  willing  to  devote  much  longer  time 
labor  to  a  more  complete  examination  of  these  ruins,  should  another  opporti 
present  itself  when  we  were  better  prepared  to  do  them  justice. 

A  great  many  more  most  interesting  things  were  seen  by  us  in  New  Mexico, 
but  the  limits  of  this  paper  have  been  reached,  and  an  account  of  the  remainder 
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t  be  postponed  until  another  time,  with  the  closing  suggestion,  that  had  these 
pdustrious  and  ingenious  natives  not  been  disturbed  and  driven  out  by  the  thrift- 

and  avaricious  Spaniards,  who  have  never  improved  any  country  by  their 
mquest  of  it,  they  would  in  all  probability  have  built  up  the  ruling  empire  of 
lorth  America,  and  thus  at  least  have  kept  alive  the  fire  of  civilization  kindled 
Montezuma — the  culture  God — in  their  minds,  until  the  day  of  his  return,  in 

millenium. 


ASTRONOMY. 


PLANETARY  PHENOMENA  FOR  NOVEMBER,   1880. 

BY  W.  W.  ALEXANDER,  KANSAS  CITY. 

'Mercury  sets  on  the  ist  at  5  h.,  54  m.,  p.  m.,  and  rises  on  the  30th  at  5  h., 
f»m.,  a.  m.,  and  is  in  inferior  conjunction  with  the  sun  on  the  23d. 

Venus  sets  on  the  ist  at  6  h.,  23  m.,  p.  m.,  and  on  the  30th  6  h.,  57  m., 

»«. 

Mais  rises  a  few  minutes  before  the  sun,  but  is  too  near  that  luminary  to  be 

Japiter  sets  on  ist  at  4  h.  10  m.  a.  m.,  and  on  the  3th  at  2  h.  7  m.  a.  m. 

The  following  is  a  brief  summary  of  the  phenomena  presented  by  its  four 
BOODs,  lo,  Europa,  Ganymede  and  Callisto,  the  time  used  being  Kansas  City 
aean  solar  time : 

On  the  ist,  from  5  h.  52  m.  to  8  h.  6  m.  p.  m.  lo  will  be  making  a  transit 
of  Jupiter's  disk. 

On  the  same  day  from  6  h.  31  m.  to  8  h.  45  m.  p.  m.  lo's  shadow  will 
Ekewise  pass  in  transit. 

On  the  same  day  from  7  h.  57  m.  to  9  h.  37  m.  p.  m  Europa's  shadow  will 
be  making  a  transit.     Europa  will  egress  from  a  transit  at  8  h.  20  m.  p.  m. 

On  the  2d  at  5  h.  59  m.  17  s.  p.  m.  lo  will  reappear  to  the  east  of  the  planet 
at  the  end  of  the  eclipse. 

On  the  3d  at  6  h.  51  m.  p.  m.  the  shadow  of  Ganymede  will  end  a  transit. 

On  the  7th  at  10  h.  26  m.  p.  ra.  lo  is  occultated  and  disappears. 

On  the  8th  from  7  h.  38  m.  to  9  h.  52  m.  p.  m.  lo  will  be  making  a  transit. 

On  the  same  day  from  8  h.  26  ra.  to  10  h.  40  m.  p.  m.  the  shadow  of  lo  will 
nuke  a  transit. 

On  the  same  day  from  8  h.  i  ra.  to  10  h.  40  m.  p.  m.  Europa  will  be  mak- 
ing a  transit. 

On  the  same  day  at  9  h.  36  m.  p.  m.  the  shadow  of  Europa  will  commence 
a  transit  which  will  last  until  after  midnight. 
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On  the  9th  at  7  h.  54  m.  5s  s.  p.  m.  lo  reappears  at  the  end  of  an  edipse. 

On  the  loth  at  6  h.  28  m.  p.  m.  Ganymede  will  egress  from  a  transit 

On  the  same  day  at  6  h.  45  m.  38  s.  p.  m.  Europa  will  reappear  at  the  ad 
of  an  eclipse. 

On  the  same  day  from  7  h.  22  m.  to  9  h.  52  m.  p.  m.  the  shadow  of  Gipf- 
mede  will  be  making  a  transit. 

On  the  15th  from  9  h.  26  m.  to  11  h.  39  m.  p.  m.  lo  will  be  makiogi 
transit. 

On  the  same  day  at  10  h.  22  m.  p.  m.  the  shadow  of  lo  begins  a  traoii 
which  lasts  until  after  midnight. 

On  the  1 6th  at  6  h.  40  m.  p.  m.  lo  disappears  by  being  occultated,  and  ifr' 
appears  from  being  eclipsed  at  9  h.  50  m.  38  s.  p.  m. 

On  the  1 7th  at  6  h.  6  m.  p.  m.  lo  ends  a  transit,  and  at  7  h.  4  m.  its  shadof 
likewise  leaves  the  disk  of  Jupiter. 

On  the  same  day  from  7  h.  27  m.  to  10  h.  p.  m.  Ganymede  will  be  maUf 
a  transit,  and  at  11  h.  25  m.  its  shadow  will  be^in  to  make  a  transit 

On  the  23d  at  8  h.  29  m.  p.  m.  lo  is  occultated  and  disappears,  andreappetfi 
after  being  eclipsed  at  1 1  h.  46  m.  26  s  p.  m. 

On  the  24th  from  5  h.  40  m.  to  7  h.  55m.  p.  m.  lo  will  be  making  a  truft 
and  from  6  h.  46  m.  to  8.  h.  59  m.  its  shadow  will  likewise  pass  across  diedA 
of  Jupiter. 

On  the  same  day  at  7  h.  10  m.  p.  m.  Europa  will  disappear  by  being  ocad- 
tated,  and  reappear  from  an  eclipse  at  11  h.  57  m.  19  s.  p.  m. 

On  the  same  day  Ganymede  begins  a  transit  at  10  h.  59  m.  which  lasts  md 
after  midnight 

On  the  25th  at  6  h.  15  m.  21  s.  p.  m.  lo  reappears  at  the  end  of  an  edipst 

On  the  26th  at  6  h.  54  m.  p.  m.  the  shadow  of  Europa  ends  a  transit 

On  the  28th  at  5  h.  27  m.  38  s.  p.  m.  Ganymede  disappears  by  entering  tbe 
shadow  of  Jupiter  and  reappears  coming  out  of  the  same  at  7  h.  40  m.  46  s.  p. 
m.  Both  the  disappearance  and  reappearance  happen  at  some  distance  to  tbe 
east  of  Jupiter. 

On  the  30th  at  10  h.  20  m.  lo  is  occultated. 

Saturn  sets  on  the  ist  at  5  h.  14  m.  a.  m.,  and  on  the  30th  at  3  h.  10  m- 
a.  m. 

Uranus  rises  on  the  ist  at  i  h.  48  m.  a.  m.,  and  on  the  30th  at  11  h.  55  m* 
p.  m. 

Neptune  rises  on  ist  5  h.  10  m.  p.  m.,  and  on  the  30th  sets  at  4  b.  51 
m.  a.  m. 

Our  moon  begins  its  monthly  course  by  passing  the  Sun  on  the  2d  and  Mer- 
cury and  Venus  on  the  5th.  On  the  morning  of  the  13th  it  will  pass  north  of 
Jupiter  7*  7'  of  arc. 

On  the  evening  of  the  15th  at  5  h.  30  m.  it  passes  north  of  Neptune  5^  41' 

Jso  occultates  eleven  stars  during  the  month  visible  at  Kansas  City. 


E  TELEGRAPH  AS  APPLIED  TO  THE  FISHERIES  IN  NORWAY. 

TRANSLATED  FROM  LA  LUMIKRE  ELECTRIQUE,   BV  MISS  IDA  HOWGATB, 

The  iDternational  Fish  Exhibition  which  has  just  closed  at  Berlin  has  called 
ntion  to  the  results  obtained  from  the  application  recently  made  in  Norway  of 
electric  telegraph,  for  the  benefit  of  the  coast  fisheries. 

The  Revue  de  P  Union  des  tekfraphes  amtro  allemands  has  already  spoken,  in 
6,  page  298^  ofrthe  commencement  of  this  work;  but,  to-day  we  are  able 
[ive  more  fully,  some  details  of  its  development  and  of  the  activity  in  business 
iltiug  from  its  introduction. 

All  the  telegraphic  stations  which  are  connected  with  the  fisheries,  and  with 
sale  of  their  products,  are  situated  at  the  north  of  Drontheim.  The  first  tel- 
iph  for  fishery  was  established  in  1S61.  At  first  there  was  a  single  local  line 
Ijoflfoden,  but,  in  1868  it  was  attached  to  the  genera!  telegraphic  system  by  a 

I  690  kilometers  in  length,  going  from   Brettesnaes  to  Namsoes,  and  uniting 

II  a  line  (Namsoes- Drontheim)  already  constructed. 

The  Loffoden  line  was  extended,  in  1869,  to  Tromsoe,  and,  in  1870  it 
ched,  in  passing  through  the  most  northerly  cities  of  the  country,  Hammer- 
,  Vadsoe,  and  Vardoe,  as  far  as  the  banks  of  the  Glacial  sea.  From  1870  to 
7  the  principal  line  was  completed  by  the  addition  of  numerous  lateral  lines, 
i  by  a  prolongation,  passing  by  Vardoe,  along  the  coast  of  the  Glacial  sea  as 
as  Berlevaag.  The  entire  length  of  the  wire*work  in  the  northern  fishing  dis- 
ts  comprises  5,595  kilometers  of  line,  and  5,190  kilometers  of  cable,  thereby 
easing  the  expenditure  to  2,600,000  crowns. 

In  view  of  the  serious  accidents  to  which  telegraphic  conductors  are  liable 
Lrctic  regions,  on  account  of  the  climacteric  influences,  especial  precautions 
t  bccD  taken  to  protect  them  from  exposure.  The  operators  at  first  use,  as 
luctors,  a  group  of  three  iron  wires,  three  millimeters  in  diameter,  twisted  so 
I  represent  one  solid  wire  5.2  millimeters  in  diameter^  On  the  most  inacces- 
\  mountains,  a  steel  wire  0.7  millimeters  in  diameter,  has  been  added  to  this 
iuctor,  to  be  used  in  case  of  accidents.     The  soldered  points  are  made  sc- 

by  strong  joining  muffs. 

Among  the  telegraphic  lines  mentioned,  those  found  along  the  coasts  near 
anger  and  Bergen  are  devoted  principally,  in  winter  and  spring,  to  herring 
ng,  which,  in  these  places,  is  from  the  middle  of  January  or  the  beginning  of 
roary  to  the  middle  of  March,  and  occupies  about  40,000  men  each  year. 
these  months  the  herring,  as  is  well  known,  come  near  the  coast  to  deposit 
vmxi  in  the  shallow  waters  and  under  the  protection  of  the  rocks. 
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The  first  mdications  of  the  arrival  of  the  herring  are  seea  shortly  before  i 
appearance.     Innumerable  numbers  of  fish  are  noliced  coming  from  the  high  I 
and  approaching  the  shore ;  according  to  the   popular  language,  a  mountainj 
herring  arrive,  and  is  followed  by  cetaceans  and   m)Tiads  of  birds.     Insp 
belonging  to  the  fisheries  then  send  by  telegraph,  to  all  the  telegraphic 
interested,  regular  information,  which  is  published,  so  as  to  keep   the  fishc 
constantly  advised  of  the  arrival  of  the  fish:  some  extra  telegraphic  stations! 
moreover,  held  ready  to  be  installed  at  any  point  on  the  coast.   From  the  ninm^nr' 
the  herring  pass  the   entrance  of  the  Gulf,  the  telegraph   indicates  their  slighi«l , 
movements,  which  are  attentively  observed  on  the  two  coasts.     Warned  by  tbe  I 
telegraph »  the  fishermen  soon  hasten  from  all  directions  with   their   nets,  boats^ 
casks  and  salt ;  the  purchasers  and  the  traffickers  accompany  them,  and  all 
the  road  to  where  the  fishing  is  likely  to  be  most  fruitfuL  The  people  on  the  ( 
know  very  well  how  to  appreciate  the  important  role  which\he  telegraph  pi^ 
in  their  industry,  and  in  the  frequent  cases  when  the  capture  of  fish  has 
been  possible  by  the  intervention  of  the  telegraph,  the  name  of  *•  haering  dul 
egraph'*  is  given  to  the  captured  fish. 

Up  to  1870^  the  telegraphic  stations  established  for  the  *' Vaar-haering"  1 
were  by  far  the  most  important;  but  those  which  have  been  constructed  since! 
period  for  the  cod  and  fat  herring  {summer  and  autumn  herring)  have  taken 
first  place,  and  now  surpass  the  former  as  much  in  regard  to  extent  as  to  imp 
ance.  The  cod  and  fat  herring  fishing  is  carried  on  in  all  the  fishing  grounds ' 
along  the  coast,  from  Aalesund  to  Christiansund,  near  the  Loffoden  islands,  md 
on  the  coasts  of  the  two  sides  of  North  Cape,  as  far  as  the  Russian  frontier.  It 
also  employs  about  40,000  men.  This  fishery  would  evidendy  not  be  such 
a  source  of  wealth  to  the  thinly  scattered  population,  if  it  were  not  for  the  tcl^ 
graph  which  continually  apprises  them  of  the  approach  of  the  shoals  of  fish. 
The  importance  of  the  telegraph  is  felt  especially  in  autumn,  when  the  fat  herriog 
enter  the  fiords  in  large  numbers* 

Apart  from  the  information  given  concerning  the  movements  of  the  sboals 
of  fish,  the  progress  of  the  fishing,  the  price  of  the  fish,  etc»,  are  also  sent  byt 
egraph  to  the  dilTerent  fisheries,  and  to  the  cities  interested.  Furthermore, 
telegraph  forwards,  each  day  during  the  fishing  season,  meteorological  bulletin*, 
information  concerning  the  direction  and  force  of  the  wind,  the  state  of  the  sea, 
the  temperature,  the  probability  of  storms,  etc,  which  is  of  inestiniable  value  10 
the  residents  on  the  sea  shore. 

The  telegraph   is  in   use  three  or  four  months  of  the  year  for  cod 
There  are  nine  telegraphic  stations  called  df  ffoisstm^  and  four  movable  si 
which  are  transferred  from  Loffoden  to  Finmark,  for  this  fishing  alone.       Bcsi 
these,  six  or  nine  telegraphic  fish  stations,  and  one  or  two  extra  stations  in  j 
districts  of  Bergen  and  Siavanger,  remain  in  active  service  two  or  three  mon 
in  each  year,  for  the   Waar- Haering  fishery,  in  addition  to  which,  more 
twenty  stations  are  in  use  during  the  whole  year  for  the  cod  and  large  and 
herring  fisheries. 
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If  the  principal  telegraphic  line  connecting  Drontheim  to  the  northern  cities 
I  not  taken  into  consideration,  it  is  found  that  a  capital  of  about  two  millions 
f  crowns  has  been  expended  for  the  telegraphic  stations,  called  de  picheniSy  in 
ke  fishing  districts.  The  relative  importance  of  this  sum  can  be  estimated  by 
jpriring  that  the  capital  which  has  been  used  for  the  establishment  of  all  the  tel- 
Knphic  stations  in  Norway,  does  not  exceed  5,300,000  crowns.  The  expenses 
Iff  the  telegraph  for  fisheries  represent,  then,  more  than  a  third  of  the  capital  of 
B  the  lines.     It  is  unnecessary  to  say  that  the  receipts  of  the  fishing  stations,  in 

Elmisequence  of  the  situation  of  the  fishing  places,  where  often  few  families  reside 
pfeBg,  are  far  from  covering  the  expenses  which  the  working  of  the  lines  involves. 
cost  of  establishing  and  keeping  these  lines  in  repair  also  draws  heavily  on 
revenues  of  the  administration  of  telegraphs  in  Norway.  However,  the 
tance  which  these  stations  render  is  so  important,  the  capital  invested  in  the 
■heries  so  considerable,  and  the  benefit  afiforded  to  the  inhabitants  so  great,  that 
|k  government  finds  it  to  its  advantage  to  aid,  as  much  as  possible,  the  develop- 
hMnt  of  this  service  along  the  Norwegian  coasts. 
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THE  DOCTRINE  OF  THE  UNKNOWABLE. 

HEAD  BBFORE  THE  KANSAS  CITY  ACADEMY  OF  SCIENCE,  SEPTEMBER  28th,  1880. 
BY  W.   H.   MILLER,   KANSAS  CITY,  MO. 

In  a  previous  paper,  we  examined  the  **  Synthetic  Philosophy,"  of  Mr.  Her- 
bert Spencer,  in  its  aspects  as  philosophy,  and  found  fault  with  it,  for  its  failure  to 
■lake  any  attempt  to  explain  the  ultimate  form  of  being,  which  it  holds  to  be  un- 
knowaUe ;  for  its  absurdity  in  explaining  the  known  into  the  unknowable ;  for  its 
iulure  to  supply  certain  inductions,  which  we  found  to  follow  necessarily  from  its 
premises,  and  which  would  have  explained  its  unknowable  as  a  personal  God ; 
and  for  setting  up  force  as  the  ultimate  form  of  being,  which  we  found  to  be  but 
that  property  of  being  by  which  it  expresses  itself  in  action.  We  also  included 
certain  deductions,  which,  like  our  inductions,  show  that  this  ultimate  being  is  a 
perscMial  God ;  but,  as  the  philosophy  holds  that  all  such  deductions  are  illegiti- 
mate, we  propose  here  to  put  them  to  the  test  of  examination,  and  determine  if 
t]us  is  the  case.  These  deductions  are  denied,  not  only  by  this  philosophy,  but 
liy  all  who  adopt  it,  and  by  all  who  accept  the  modern  hypothesis  of  evolution  ; 
for  both  forbid  us  to  assign  any  attributes,  aspects  or  qualities  whatever  to  ultimate 
being,  upon  the  basis  of  which  alone  it  can  be  held  to  be  unknowable.  Whether 
these  deductions  are  legitimate  or  not,  may  be  shown  by  a  brief  reference  to  the 
necessary  conditions  of  thought.      This  involves  an  inquiry  concerning   these 
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conditions,  and  the  limits  and  nature  of  human  conceptions  in  the  direction  od 
Infinite  and  Absolute,  We  cannot  take  a  better  point  from  which  to  projed 
inquiry  than  the  deliverances  of  this  philosophy,  and  its  quotations  from  ol 
upon  which  it  relies  for  support. 

We  find  it  quoting  extensively  from  Sir  William  Hamilton  and  Mr.  M 
certain  of  their  conclusions  on  the  subject,  in  which  they  have  given  their 
names  and  high  authority  to  grave  errors,  which  underly  that  mysticism  of  mi 
times,  which  has  corrupted  philosophy  in  its  sources,  given  to  scientific 
shadow  of  uncertainty,  and  to  religion  an  unbelief  that  is  a  fruitful  source  of  I 
morality. 

Sir  William  Hamilton,  in  his  essay  on  the  "  Philosophy  of  the  Uncoodil 
edj"  holds  this  language*      **  The  mind  can  conceive,  and  consequently  can  koi 
only  the  limited  and  the  conditionally  limited.     The  unconditionally  unliroitcd, 
the  Infinite,   the  unconditionally  limited,  or  the  Absolute,  can  not  be  posiir 
construed  to  the  mind  ;  they  can  be  conceived  only  by  thinking  away  from,  ori 
straction  of,  those  very  conditions  under  which  thought  itself  is  realized.     0 
quenlly  the  notion  of  the  unconditioned  is  only  negative — negative  of  the 
ceivable  itself"     To  the  doctrine  that  the  mind  can  conceive  of  no  more 
**  the  limited  and  the  conditionally  limited  "  all  must  subscribe ;    but  the  d 
that  the  mind  can  attain  to  a  conception  of  any  kind  whatever,  by  **thiB] 
away  from,  or  abstraction  of  those  very  conditions  under  which  thought  itself 
realized,"  represent  the  mind  as  transcending  its  conditions,  and  is  absurd    Ai 
that  it  can  entertain  a  notion  that  is  **  negative  of  the  conceivable  itself*'  isequii' 
ly  so,  for  it  represents  the  mind  as  conceiving  an  inconceivable  nothing.      A 
he  says  :     **  As  the  conditionally  limited  {which  we  may  briefly  call  the  condiiiOD* 
ed),  is  thus  the  only  possible  object  of  knowledge  and  of  positive  thought — thought 
necessarily  supposes  conditions.     To  think  is  to  condition  ;    and  conditional  linii- 
tation  is  the  fundamental  law  of  the  possibility  of  thought.     For  as  the  grev 
cannot  outstrip  his  shadow,  nor  (by  a  more  appropriate  simile)  the  eagle  y 
the  atmosphere  in  which  he  floats,  and  by  which  alone  he  is  supported;  sotlw 
mind  cannot   transcend  that  sphere  of  limitations,  within  and  through  which  ex- 
clusively the  possibility  of  thought  is  realized,"      To  this  likewise,  all  must  sul). 
scribe,  but,  this  being  true,  how  can  the  mind,  by  '*  thinking  away  from,  or  ab- 
straction of,  those  very  conditions  under  which  thought  itself  is  realized, ''at 
to  a  notion  that  is  the  **  negative  of  the  conceivable  itself?"     It  is  wonderful 
so  great  a  mind  as  that  of  Sir  William  Hamilton  could  have  fallen  into  so 
and  palpable  a  contradiction.     But,  to  quote  further,  he  says:   **  The  conditi 
is  the  mean  between  two  extremes,  two  inconditionates,  exclusive  of  each  oi 
neither  of  which  can  be  conceived  as  possible,  but  of  which,  on  the  principl 
contradiction  and  excluded  middle,  one  must  be  admitted  as  necessary." 
any  thing  be  more  wonderful  than  that  so  great  a  logician  should  thus  apply  a 
logic  to  prove  that  which  this  sUme  law  condemns  as  impossible?   Can  any* 
g  be  more  absurd  than  to  hold  that  the  law  of  the  mind  requires  it  to  admit 
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necessary  Iruth  that  of  which  it  cannot  possibly  conceive,  and  which  is  contra- 
fled  by  its  conception?  Sir  WUiiam  Hamilton  himself  seems  to  have  had 
suspicion  of  this,  for  he  declares  that  **  by  a  wonderful  revelation  we  are  thus, 
the  very  consciousness  of  our  inability  to  conceive  ought  above  the  relative  and 
lite,  inspired  with  the  belief  in  the  existence  of  something  unconditioned  beyond 
iC  sphere  of  all  comprehensible  reality,"  which  simply  means  that  Sir  William 
ailton,  after  having  made  a  mistake  in  his  application  of  the  law  of  thought, 
by  he  had  proved  that  infinite  and  absolute  Being  could  not  be,  still  could 
himself,  as  others  claimed  to  have  done,  of  the  conviction  that  there  is 
Being. 

The  quotations  from  Mr.  Mansel  are  from  bis  **  Limitations  of  Religious 
tight,**  and  we  copy:  '*The  very  conception  of  consciousness,  in  whatever 
^xle  it  may  be  manifested,  necessarily  implies  distinction  between  one  object 
^  aDother.  To  be  conscious,  we  must  be  conscious  of  some  things  and  some 
iiog  can  only  be  known  as  that  which  it  is  by  being  distinguished  from  that  which 
I  is  noL  But  distinction  is  necessarily  limitation  ;  for,  if  one  object  is  to  be  dis- 
bguishcd  from  another,  it  must  not  possess  some  form  which  the  other  has.  But 
}.*«  obvious  the  infinite  cannot  be  distinguished  as  such,  from  the  finite  by  the 
ace  of  any  quality  the  finite  possesses,  for  such  absence  w^ould  be  a  limitation, 
^et  can  it  be  distinguished  by  the  presence  of  an  attribute  which  the  finite  has 
^r,  as  no  finite  part  can  be  a  constituent  of  an  infinite  whole,  this  differential 
Uracteristic  must  itself  be  infinite,  and  must  at  the  same  time  have  nothing  in 
Unmon  with  the  finite.  We  are  thus  thrown  back  upon  our  former  impossibility ; 
second  infinite  will  be  distinguished  from  the  first  by  the  absence  of  quali- 
Kbich  the  latter  possesses.  Consciousness  of  the  Infinite,  as  such,  thus  neces- 
iy  involves  a  self-contradiction,  for  it  implies  the  recognition  of  a  limitation 
liffercnce  of  that  which  can  be  given  only  as  unlimited  and  indifferent,*'  This 
roves  that  Mr.  Mansel  has  wholly  mistaken  the  nature  of  the  conception  he 
cussing,  holding  that  it  must  be  something  different  from  any  thing  that  can 
^;  and  his  mistake  has  led  into  a  self-contradiction,  which  ought  to  have  been  suf- 
{jeot  to  have  warned  him  of  his  error.  But  to  extricate  himself  he  proceeds 
m$:  ^*This  contradiction,  which  is  utterly  inexplicable  on  the  supposition  that 
^lofinite  IS  a  positive  object  of  human  thought,  is  at  once  accounted  for  when 
^■^arded  as  the  mere  negation  of  thought.  If  all  thought  is  limitation — if  what 
nbnceive  is,  by  the  very  act  of  conception,   regarded  as  finite,  the  Infinite, 

»a  human  point  of  view,  is  merely  a  name  for  the  absence  of  those  condi- 
imder  which  thought  is  possible,**  That  is  to  say  in  plain  language,  there 
lofinite;  it  is  nothing.  Yet  Mr,  Mansel  holds  that  we  are  compelled  by  the 
editions  of  our  minds  to  believe  in  the  existence  of  the  Infinite,  as  the  comple- 
cnt  of  our  consciousness  of  the  finite  ;  whereby  he  falls  into  the  same  absurdity 
At  characterized  the  reasoning  of  Sir  William  Hamilton. 

"     '  '     '        unknowable,  such  as  they  are,  which  Mr.  Spencer  ap- 

'   *"  '    e  act  of  conscious- 
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ness,  besides  distinction  and  relation,  also  implies  likeness.     Before  it  can  become 
an  idea,  or  constitute  a  piece  of  knowledge,  a  mental  state  must  not  only  be  known 

as  separate  in  kind  from  certain  foregoing  states  to  which  it  is  known  as  rel  ':  ^  "^ 
succession,  but  it  must  be  known  as  of  the  same  kind  with  certain  fo. 
states."  Not  to  quote  unnecessarily,  this  doctrine  is,  that  ideas,  to  be  ideas,  musi 
be  classified;  and  he  adds  that  **a  true  cognition  is  possible  only  through  an  ic* 
companying  recognition  " — that  is,  arecognition  of  preceding  cognitions  with  wbidi 
it  may  be  classed*  This  Mr.  Spencer  foresees  commits  him  to  the  absurdity 
unclassable  first  cognition,  which  is  here  held  by  him  to  be  impossible  ;  in  vii 
which^  according  to  this  doctrine,  there  can  be  no  cognition  at  all,  and  thoi 
and  knowledge  are  shown  to  be  impossible.  But  he  endeavors  to  extricate 
self  from  this  predicament  by  the  argument  **  that  cognition  proper  arises  graduj 
that  during  the  first  stage  of  incipient  intelligence,  before  the  feelings  produced 
by  intercourse  with  the  outer  world  have  been  put  in  order,  there  are  no  cogni- 
tions, strictly  so-called;  and  that,  as  every  infant  shows  us,  these  slowly  emerge 
out  of  the  confusion  of  unfolding  consciousness  as  fast  as  the  experiences  arc  u* 
ranged  in  groups.'*  Here  it  is  sufficient  to  point  out,  that  as  no  cognition  can  be 
according  to  this  doctrine,  until  there  is  a  preceding  cognition  sufficiently  definict 
to  class  it  with,  the  argument  does  not  extricate  him  from  the  absurdity,  however 
radual  the  process  may  be.  But  the  argument  concerning  the  infinite,  and  thf 
absolute  as  well,  which  he  bases  upon  these  fallacious  premises,  is:  *'The  Fini 
Cause,  the  Infinite,  the  Absolute,  to  be  known  at  all,  must  be  classed.  To  be  posi- 
tively thought  of,  it  must  be  thought  of  as  such  or  such — as  of  this  or  that  kind. 
Can  it  be  like  in  kind  to  anything  of  w^hich  we  have  sensible  experience  ?  Obfi- 
ously  not.  Between  the  creating  and  created  there  must  be  a  distinction  tran- 
scending any  of  the  distinctions  existing  betw^een  any  of  the  divisions  of  the  cre- 
ated.'* This  doctrine  of  the  necessity  of  classification,  as  a  prerequisite  to  cog- 
nition, is  one  of  Mr,  Spencer's  psychological  doctrines,  the  validity  of  which  will 
be  examined  in  the  proper  place  in  these  papers  \  suffice  it  to  say  for  the  present, 
that  if  it  be  true,  we  have  no  conception  of  Time  nor  Space,  neither  of  which  can 
be  conceived  as  like  any  other  thing  in  the  universe.  But  inasmuch  as  we  kuow 
certainly  that  we  have  conception  of  Time  and  Space,  the  argument  does  not  prove 
that  a  conception  of  the  Infinite  is  any  less  possible. 

In  regard  to  these  three  doctrines  upon  this  subject,  it  must  be  remarked  th« 
when  we  find  our  reasoning  results  in  self-contradictions,  it  is  not  safe  to  conclude 
that  reason  is  mendacious  until  we  shall  have  proved  that  we  have  not  erred  io 
the  application  of  its  laws.  Such  an  occurrence  should  suggest  to  us  the  necessity 
of  proving  our  process;  as  the  school  boy,  when  his  multiplication  fails  to  bring 
the  answ^er  laid  down  in  his  text  book,  proves  his  process  by  a  division ;  and  as  be 
assumes  that  the  error  is  in  his  process,  and  not  in  his  book,  so  may  we  safely^ 
sume  that  the  error  is  in  our  process  and  not  in  the  constitution  of  the  mind. 

If  thus  we  find  the  doctrines  of  these  great  thinkers  to  be,  upon  this  subject, 
contradictory  and  absurd,  we  may  safely  suspect  that   they  have  erred  m  their 


process,  and  proceed  to  look  elsewhere  for  the  truth.  That  which  has  the  ap- 
pearance of  truth,  in  this  particular^  lies  patent  on  the  face  of  things,  and  it  seems 
iroaderful  that  trained  and  thinking  minds  should  have  overlooked  it.  It  may  be 
formulaied  thus:  Whatever  exists  wnthin  the  scope  of  our  conceptions,  that  we 
can  conceive  as  bounded  only  by  itself,  and  which  is  not  wholly  embraced  within 
our  conceptions,  must  be  held  to  be  infinite ;  and  that  part  of  which  we  can  con- 
ive  symbolizes  to  us  that  of  which  we  cannot.  An  illustration  will  make  this 
Space  and  Time,  and  Quantity  in  its  abstract  sense,  have  been  held  by  all 
thinkers  and  all  mankind  to  be  infinite.  We  can  conceive  of  no  Space  as  bounded 
Jlhout  at  the  same  time  conceivmg  that  there  is  other  Space  beyond  the  bound. 
We  can  conceive  of  no  Time  as  bonnded,  neither  past  nor  future,  without 
H  the  same  lime  conceiving  diat  there  is  other  Time  beyond  the  boundary.  We 
can  conceive  of  no  Quantity  so  great  that  it  might  not  be  greater  and  if 
le  so  small  that  it  might  not  be  less.  Our  conceptions  cannot  entertain 
kny  limits  to  any  of  these,  except  it  be  limits  imposed  by  the  same 
jhnig  lying  beyond  the  limitations ;  yet  oor  conceptions  will  not  embrace  the 
H^Kmited*  Mr.  Spencer  gets  a  faint  shadow  of  this  idea,  and  holds  that  we,  of 
necessity,  construct  a  mental  symbol  for  the  infinite  and  absolute  which  stands  for 
it  in  our  conceptions  as  the  correlate  of  the  finite;  and  he  thus  presents  the  best 
possible  criticism  upon  his  own  doctrine,  above  quoted,  for  such  symbol  is  certainly 
undassed  and  unclassable.  But  from  this  idea  of  a  symbol,  which  is  a  true  idea, 
ke  falls  into  the  surprising  error  of  declaring  that  we  should  treat  such  symbolic 
notion  as  utterly  without  resemblance  to  that  for  which  it  stands.*'  Now,  as  the 
Space,  Time  and  Quantity  which  w^e  conceive  to  lie  beyond  the  uttermost  grasp  of 
our  conceptions,  can  be  conceived  only  as  being  exactly  like  the  Space,  Time  and 
QaatitJty  lying  withm  our  conceptions,  it  follows  thai,  if  we  treat  that  within  as  a 
iymbol  for  that  without,  we  must  not  only  not  regard  our  symbol  as  utterly  unlike 
that  for  which  It  stands,  but  the  conditions  of  consciousness  leave  us  no  choice 
but  to  conceive  it  as  exactly  like  that  for  which  it  stands.  Thus,  as  the  Space, 
Time  and  Quantity  within  our  conceptions  stands  as  a  correct  and  truthful  repre- 
sentation of  the  Infinite  Space,  Time  and  Quantity,  beyond  they  show^  us  how 
our  formula  makes  infinity  comprehensible. 

In  regard  to  the  Absolute,  we  need  not  quote  so  extensively  from  these  great 
thinkers  as  we  have  done  in  regard  to  the  Infinite;  yet  we  must  make  a  few  ex- 
tracts from  their  doctrines.  Mr.  Mansel  writes:  "A  second  characteristic  of 
consciousness  is  that  it  is  only  possible  in  the  form  of  a  relation.  There  must  be 
ft  subject  or  person  conscious,  and  an  object,  or  thing  of  which  he  is  conscious 
^  ♦.  The  destruction  of  either  is  the  destruction  of  consciousness  itself.  *  * 
♦  To  be  conscious  of  the  Absolute,  as  such,  we  must  know  that  an  object  which 
b  given  in  relation  to  our  consciousness  is  identical  with  one,  which  exists  in  its 
oim  nature  out  of  all  relation  to  consciousness;  but  to  know  this  identity  we 
musl  be  able  to  compare  the  two  together;  and  such  a  comparison  is  itself  a  con- 
Ifadictioo.     We  are,  in  fact,  required  to  compare  that  of  which  we  are  conscious 
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with  that  of  which  we  are  not  conscious ;  the  comparison  being  an  act  of  con- 
sciousness, and  only  possible  through  the  consciousness  of  both  its  objects."  To 
escape  this  contradiction,  Mr.  Mansel  has  recourse  to  the  same  absurdity  into 
which  he  fell  in  discussing  the  Infinite — that  the  Absolute  is  merely  the  negation  of 
a  conception.  He  writes:  "The  Absolute  is  a  term  expressing  no  object  of 
thought,  but  a  denial  of  the  relation  by  which  thought  is  constituted."  But  this 
he  holds  **does  not  imply  that  the  Absolute  cannot  exist;  but  it  implies,  most 
certainly,  that  we  cannot  conceive  it  as  existing."  Yet  he  holds  that  **wearc 
compelled,  by  the  constitution  of  our  minds,  to  believe  in  the  existence  of  the 
absolute  Being — a  belief  which  appears  forced  upon  us  as  the  complement  of  our 
consciousness  of  the  relative  and  the  finite."  In  this  again  he  represents  the  mind 
as  under  the  necessity  of  believing  in  the  existence  of  that  which  his  interprets 
tion  of  its  laws  shows  that  it  must  declare  does  not  exist. 

Sir  William  Hamilton  holds  a  like  view,  and  falls  into  a  like  contradictory 
absurdity,  which  he  expresses  thus:  **The  absolute  is  conceived  merely  by  a 
negation  of  conceivability,"  which  represents  the  mind,  as  he  did  in  discussing 
the  Infinite,  as  acting  without  the  conditions  within  which  alone  its  action  is  pos- 
sible. 

Mr.  Spencer  apprehends  an  error  in  Mr.  Mansel  and  Sir  William  Hamilton 
in  the  quotation  he  makes  from  them  concerning  the  Absolute,  and  he  seeks  to 
correct  it  with  an  explanation  of  his  own,  more  consistent  in  character  but  to  the 
same  effect.  He  holds,  in  opposition  to  them,  that  consciousness  of  the  Absolnte 
is  positive  and  not  negative,  and  that  such  a  conception  is  constitute 
not  by  any  single  mental  act,  but  by  many.  He  says:  **  In  each  concept 
there  is  an  element  which  persists.  *  *  *  The  persistence  of  this  ^dement, 
under  successive  conditions,  necessitates  a  sense  of  it  as  distinguished  from  the 
conditions,  and  independent  of  them."  This  sense  of  it  he  holds  to  be  an  io. 
definite  consciousness,  **  constituted  by  combining  successive  concepts  deprived 
of  their  limits  and  conditions."  Were  it  possible  for  us  thus  to  deprive  our  con- 
cepts of  their  limits  and  conditions,  so  as  to  combine  them,  it  must  be  observed 
that,  since  concepts  are  constituted  of  limits  and  conditions,  the  process  would 
deprive  us  of  the  concepts,  and  thus  render  such  combination  impossible. 

This  doctrine  of  an  indefinite  consciousness  upsets  another  of  Mr.  Spencer's 
psychological  doctrines,  wherein  he  holds  that  consciousness  is  the  product  of  del 
nite  mental  changes,  without  which  it  is  impossible.  Conflicting  as  this  does  with 
the  nature  of  concepts,  and  with  Mr.  Spencer's  own  doctrine  concerning  the 
character  of  consciousness,  it  comes  close  to  a  great  truth,  which  he  approaches 
still  closer  in  comparing  this  notion  of  the  conception  of  the  Absolute  to  the  notion 
of  Time  and  Space  beyond  the  limits  of  consciousness.  He  says  :  "  Though 
not  contemplated  as  definite,  it  is  yet  contemplated  as  real,"  and  **  which,  though 
we  do  not  form  of  its  concepts  proper,  since  we  do  not  bring  it  into  bounds,  it  is 
"''•t  in  our  minds  the  undeveloped  material  of  a  conception."  But  instead  of 
9;  this    undeveloped   material  into   a  conception,    he   disappoints  us  bf 


holding  that,  while  thus  **the  momentuni  of  thought  inevitably  carries  us  beyond 
conditioned  existence  to  an  unconditioned  existence,'*  **that  ever  persists  in  us 
as  the  body  of  a  thought,  we  give  it  no  shape;'*  and,  in  another  place,  he  holds 
thai  we  cannot  shape  it  into  a  thoughL 

Here  may  be  included  also  the  doctrines  of  Kant  on  this  subject,  which 
netm  to  have  been  adopted  by  Sir  William  Hamilton  and  Mr.  Mansel,  and  to 
ihc  uhiraale  conclusion  of  which,  of  an  Unknowable,  Mr.  Spencer  subscribes,  while 
rejecting  his  argument.  He  found  substantially  the  same  self  coiUradiction  in 
thought  when  approaching  the  Absolute  that  we  have  seen  in  Sir  William  Hamil- 
ton and  Mr.  Manse),  the  opposing  factors  of  which  he  presented  as  natural  anti- 
oonnies,  between  which  thought  expires  before  reaching  a  conception  concerning 
the  absolute. 

That  all  such  self-contradictions  must  be  false,  seems  self-evident.  It  i^ 
hardly  believable  that  the  mind  contains  within  itself  the  elements  of  self-de- 
struction ;  and  we  ought  to  find  for  the  Absolute, as  for  the  Infinite,  some  reason- 
able explanation.  In  the  first  place,  it  must  be  observed,  as  a  truth  taught  by  all 
these  dinguished  philosophers,  that  alleged  Being,  without  aspects  by  which 
it  may  be  known,  cannot  be  held  by  the  mind  to  be  Being  at  all;  but  it 
is  necessarily  held  to  be  nonenity.  Man  has  no  guide  in  philosophy 
save  his  own  reason ;  from  its  dicta  there  is  no  appeal.  Hence,  when  it  is 
attempted  to  present  to  his  conception  Being  without  relations,  character- 
istics, aspects,  or  attributes  by  which  it  may  be  known,  the  conditions  of  con- 
sciousness leave  him  no  choice ;  he  must  declare  such  attempted  representation 
of  Being  to  be  nothing.  The  doctrines  here  quoted  from  the  most  distinguished 
thinkers  of  modern    times  abundantly  illustrate  this  fact. 

Yet  that  there  is  Absolute  Being,  without  relations, is  recognized  by  roost 
philosophers  and  by  all  of  mankind  who  have  projected  thought  into  these  alti- 
tudes. Its  existence  is  recognized  by  the  four  great  thinkers  whom  we  have  quot- 
ed, although  their  misapplication  of  the  laws  of  reason  and  their  consequent  self- 
contradictions  present  a  conception  of  it  which  the  mind  must  regard  as  not  Be- 
ing at  all  but  as  nonenity.  What  then  can  be  presented  as  Absolute  Being?  If 
we  adopt  the  old  idea  of  the  unity  of  Nature  we  shall  find  that  it  helps  us  to  a 
reasonable  conception;  it  presents  us  all  Being  as  the  Absolute, which  is  also  nec- 
essarily conceived  to  be  the  Infinite.  It  is  being  taken  as  a  whole,  and  hence  is 
not  a  supreme  or  chief  being,  not  the  active  aspect  or  the  passive  aspect  of  Nature, 
Dot  the  energy  it  ia.anifest  nor  the  substance  upon  which  energy  is  exerted.  It 
IS  both;  it  is  all.  As  such  it  is  infinite  and  without  relations  to  other  beings  for 
there  is  no  ot'  er  between  which  and  itself  there  can  be  a  relation  even  of  differ- 
ence. It  is  thus  necessarily  self-ex  is  tent,  and  self-regulative.  As  a  whole  Jit  is  in*] 
dependent,  wlufe  its  parts  are  dependent  upon  the  whole.  It  is  true  that  man's 
conceptive  poweis  will  not  embrace  so  stupendous  a  whole,  but  he  must  and  al- 
wajs  has  concetvcd  that  there  is  such  a  whole.  Relations  are  the  characteristic*i 
of  its  parts,  and  its  parts  are   reliable  symbols  of  the  whole,  for  a  part  can  only 
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be  conceived  as  implying  that  of  which  it  is  a  part.  Yet,  Mr.  Mansel  writes: 
''We  can  have  no  consciousness  of  Being  in  general  which  is  not  some  being ia 
particular;"  which,  instead  of  showing,  as  he  holds,  that  it  "must  be  one  thing 
out  of  many,"  only  discloses  to  us  that  condition  of  consciousness  which  compdi 
us  to  conceive  the  Absolute  as  individual.  1  hus,  instead  of  being  compelled,  by 
a  law  of  the  mind,  to  accept  as  truth  a  self-contradiction,  as  held  by  Sir  Willian 
Hamilton;  and  instead  of  being  under  duty  **to  think  of  God  as  personal"  aod 
**to  believe  him  infinite,"  in  the  face  of  doctrines  which  show  that  we  can  do 
neither,  as  held  by  Mr.  Mansel ;  we  find  that  the  conditions  of  consciousnesB 
leave  us  no  choice  but  to  conceive  the  Absolute  and  Infinite  as  individual.  The 
conclusions  of  these  philosophers  show  that,  though  we  may  blind  ourselves  with 
misconception  and  error,  we  still  cannot  escape  this  necessity.  And  here  we  sec, 
without  raising  any  question  concerning  revelation,  that  the  Infinite  and  Ab- 
solute has  so  hedged  around  our  minds  as  to  make  a  failure  to  perceive  it  an 
impossibility.  That  the  only,  conception  of  the  Absolute  that  can  be  formub- 
ted  is  the  one  here  presented  is  shown,  not  only  by  the  fact  that  all  others  fafl  in- 
to self  contradiction  and  absurdity,  but  also  by  the  fact  that  it  is  a  necessary 
product  of  our  consciousness. 

From  the  conception  of  absolute  and  infinite  Being  here  presented,  it  fol- 
lows as  a  necessary  conclusion,  that  the  laws  we  find  prevailing  around  us,  are  of 
its  production ;  either  as  a  whole  or  in  some  of  its  aspects,  and  their  constant  en- 
forcement are  the  expression  of  its  potency.  As  law  can  be  conceived  only  as  the 
product  of  intelligence  and  its  enforcement  as  the  expression  of  Will,  tfais 
conception  demonstrates  to  us  that,  so  far  as  Intelligence  and  Will  arc 
concerned,  our  former  deductions  are  not  only  legitimate,  but  arc  the 
necessary  product  of  consciousness.  As  law  can  be  conceived  only  as  expressing 
the  nature  from  which  it  proceeds,  and  as  we  find  laws  expressing  an  emotional  na- 
ture, we  are  left  no  choice  but  to  conceive  the  Absolute  and  Infinite  as  an  emo- 
tional Being.  Intelligence,  Will  and  Emotion,  are  found  only  in  combination,  and 
only  when  attended  with  Consciousness ;  and  as  these  four  constitute  Personality 
we  have  no  choice,  but  to  conceive  the  Infinite  and  Absolute  as  Personal. 

But  how  can  such  a  conception  as  this  reconcile  the  existence  of  the  Abso- 
lute and  Infinite  with  the  existence  of  the  relative  and  finite?  How  can  a  con- 
ception of  the  existencof  one  sole  Being  be  reconciled  with  the  multiplied  forms 
of  concrete  Being,  with  which  we  are  so  familiar  ?  This  brings  us  face  to  face 
with  a  third  great  problem  of  philosophy,  which  has  been  discussed  since  the 
days  of  Aristotle,  and  about  which  volumes  of  elaborate  error  have  been  written, 
besides  the  fallacies  of  Mr.  Spencer  on  this  subject.  This  problem  is  no  less 
than  the  relation  of  Subject  and  Object.  Here  we  need  not  quote  from 
the  elaborate  former  discussions;  a  statement  of  what  appears  to  be  manifest  truth, 
lying  openly  on  the  face  of  things,  will  we  believe  be  found  to  make  it  so  plain 
and  comprehensible  as  to  leave  no  room  for  discussion.  Upon  this  subject,  it 
«ist  be  observed,    that  past  error  has   arisen   from   a  misconception  of  what 


is  embraced   under    these    two  terras,     The  Subjective   slate  has    been   defined 
an  active  state,  and  the  Objective   stale   has   been  defined   as  a  passive  state. 
Hence  the  evolutionists  have  conceived  the  activity  by  which  life  is  manifested  to 
the  result  of  interaction  between  dynamic  forces  external  to  the  living  organism 
id  static,  or   passive  forces  within ;    thus  reducing   man  to    a    mere   mechani- 
cal   automaton,  caused,    manipulated    and    moUiHed    by    external    forces,    for 
Ihc  existence  of   which  their  philosophy  can   give  no    account.     Now,  the  Sub- 
ective  state  is  not  an  activi  state,  but  it  is  an  cuiing  state;  the  Objective,  in  re- 
tion  to  its  own   Subjective,  is  always  passive,  is  always  the  recipient  of  acting 
K>wer,  and  hence  is  always,  within  itself,  in  an  active  changing  condition.     The 
Subjective  state  is  one  of  constancy  and  unchange ;  the  Objective  is  one  of  in- 
onstancy  and   change.     To  illustrate: — Man,    in  his    Subjective,  acting  state, 
las  himself  as  the  object  of  his  activity;  he  may  determine  to  become  some- 
thing else  than  what  he  is — to  become  more  learned,   or  more  refined,  or  more 
[>fal;  or  he  may  determine  to  remove  himself  bodily  from  the  place  he  is  in  to 
iiKber.     From  his  Subjective  state  proceeds,  along  with  such  determinations, 
Jie  €uiing hy  which  the  result  is  to  be  brought  about;  and  this  ading^  in  reaching 
lb  Objective  state,  sets  up  the  activity  and  change   by  which   the  determined 
esult  is  realized.     The  Subjective  aspect  of  man  lies  deep  in  his  nature.     It  is 
eveaJed  not  directly  and  in  itself  but  indirectly   and  in  what   it  does.     It  is  the 
K>ul  ;    Thought,  Will,  Emotion,  Imagination  and   Preception   are  its  immediate 
lanifestations  and  together  with  the  physical  body  constitute  the   Objective  As- 
tct.     This  is  man's  primary  Objective ;  Nature  as  Objective  to  him  being   so 
tecondarily. 

Now  to  apply  this  doctrine  and  illustration  to  the  infinite  and  absolute  Being 

who  we  have  seen  is  necessarily  the  sole  Being  in  the  universe.     In  its  aspect 

s  a  stupendous  whole,  it  presents  the  Subjective  state,  for,  manifestly,  a  sole  be- 

ng  that  fills  all  space  cannot  be  conceived  as  a  changeable  aggregate,  nor  as  Ob- 

ective  to  aught  save  itself,  in  respect  to  being  made  to  act     It  can  be  conceived 

\y  as  eternally  constant,   eternally  unchanged  by  any  other.      But  in  its  aspect 

Objective  to  Uself,  the  acting  proceeding  from  its  Subjective  aspect,  produces  a 

llbttc  of  activity  and  continual  change   within  itself.     Hence  arises  the  concrete, 

^fnaging  forms  with  which  our  observation  and  science  make  us   so  familiar. 

^Hk  Subjective,  constant,  acting  aspect  we  call  God;  and  this  Objective,  incon- 

||Bl^  active  changing  state  wc  call  Mature.     The 

— **poor  Indian,  whose  uotatored  mind, 
Sees  God  in  the  cloud  and  hears  him  in  the  wind.*' 
a  great  truth,  which  to  formulate  and  explain,   would  make  a  modern  phiios- 
pher  immortal. 

Ilius  we  find  that  this  conception  of  the  Infinite  and  Absolute  yields  us, 
Ihe  one  hand,  a  conception  of  an  acting  constant  immutable  principle,  which  is 
iie  source  of  all  the  activity  we  see  around  us  and  which  we  call  God.  The  ac* 
tiirny  we  sec  reveals  to  us  the  laws  by  which  it  proceeds,  which  are  the  express- 
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ions  of  the  attributes  of  the  acting  principle.     The  attributes  thus  revealed  to 
we  find  to  be  immutable;  and  they  also  symbolize  to  us  the  principle  to 
they  belong,  which  is  thus  made  knowable  and  known  to  the  extent  that  we 
them.     On  the  other  hand,  it  gives  us  a  conception  of  a  dependent  active 
changing  form  which  we  call  Nature,  and  which  is  but  the  expression  of  thcii 
pendent  acting  principle.     It  thus  validates  to  reason  the  doctrine  of  a 
spiritual  God,  and  it  teaches  the  eternity  of  nature.     Does   not  this  make  the 
finite  and  Absolute   knowable  to  us,  as  well  as  the  limited  and  relational 

If  we  may  entertain  such   a  conception  of  the   Infinite  and  Absolute,  ai 
seems  that  we  must,  it  dissipates  all  the  sensation  and  ideal  philosophies  of 
present  and  the  past.     It  corrects  the  errors  of  the  erring,  some  of  whom 
endeavored  to  teach  mankind  that  there  is  no  God,  and  some  of  whom  have 
deavored  to  teach  that  there  is  no  Nature.     We  find   also  that  it  purges  phi 
phy  of  its  contradictions ;  and  it  relieves  science  of  its  shadows  of  uncertainty, 
it  shows  it  to  rest  upon  an  immutable  foundation ;  and  that  the  phenomena  wl 
constitutes  its  data  is  the   expression  of  ImmutabiUty  and  not  the  product  of 
sensate  and   varying  forces,  whose  existence  is  unaccountable.     The  immi 
laws  underlying  the   phenomena  with  which  science  is  concerned  reveals  to 
the  immutable  attributes  of  God  upon  which  they  are  founded.     These  atl 
like  the  Principal  to   whom  they  belong,  are  infinite  and  apply  everywhere  alikel 
throughout  the  sphere  of  their  applicability.     In  this  paper  we  are  conccmcdj 
with  but  three. 

The  first  of  these  is  that  by  which  effects  in  the  Physical  World,  and  Cons^ 
quences  in  the  Moral,  are  exactly  proportioned  to  Causes.  In  the  Moral  World 
we  call  it  Justice.  In  the  domain  of  physical  law,  as  we  well  know,  eflfect  inevi- 
tably follows  cause.  Here  the  only  escape  from  the  effects  of  violation  is  ia  in- 
voking the  action  of  some  law  other  than  the  one  violated.  So  in  the  domain  of 
moral  law ;  for  here,  as  in  the  physical,  we  have  but  to  invoke  a  law  other  than 
the  one  violated,  to  escape  the  consequence  of  violation.  This  may  be  done  with 
ease,  almost  without  knowledge,  and  by  each  person  for  itself;  by  the  most  lowly 
and  ignorant  equally  with  the  most  lofty  and  learned.  In  the  moral,  as  in  the 
physical,  the  violation  of  law  brings  pain,  which  suggests  the  need  of  remedy* 
and  the  experience  of  mankind  shows  that,  in  the  moral,  we  have  but  to  griefe 
^or  our  offense,  turn  from  the  offending  course,  and  resolve  upon  obedience  to  the 
law  of  our  own  natures,  and  the  pain  disappears  and  peace  and  strength  come 
into  the  soul.  This  remedy  requires  no  aid  from  man,  and  no  elaborate  kno^ 
edge  ;  whereas,  in  the  domain  of  the  physical,  the  remedy  usually  requires  the  in- 
tervention of  another,  and  often  demands  great  knowledge.  This  brings  to  our 
view  an  Attribute  which,  while  not  in  conflict  but  perfectly  consistent  with  Justice 
can  be  interpreted  only  as  an  expression  of  Mercy  for  weak  and  erring  sentient 
beings.  Obedience  brings,  as  its  reward,  the  highest  beatitude  of  which  man  can 
conceive,  while  disobedience  brings  his  intensest  pain.  The  existence  of  such 
wise  and  adequate  provision  for  man's  moral  welfare   can   not  be  conceived  «« 
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iBging  from  one  who  cares  not  for  him.  On  the  contrary,  it  reveals  to  us  a 
re  for  us  of  no  mean  degree,  existing  prior  to  our  being.  These  attributes, 
t  the  Principal  to  whom  they  belong,  must  be  conceived  as  positive  and  im. 
ttble ;  and  on  our  part,  they  call  for  obedience  to  law,  which  is  righteousness ; 
3  for  a  responsive  love  and  gratitude  toward  Him  from  whom  we  receive  such 
vingSy  which  is  positive  worship  ;  and  for  a  reflection  of  like  attributes  toward 
r  fellows,  which  is  positive  virtue  and  humanity.  And  though  the  obedience 
law  may  seem  to  require  self-denial  and  pain,  it  is  not  really  so ;  for  the  state 
feeling  from  which  obedience  proceeds,  raises  the  soul  above  the  sense  of  such 
Dgs,  as  all  know  who  have  obeyed  in  spirit  as  well  as  in  name.  Nay  more,  it 
tigates  the  keener  sense  of  physical  pain,  as  is  now  explained  by  science  and  as 
Aown  by  the  history  of  martyrs  and  the  Cross.  This  is  the  essence  of  the 
^lest  Religion,  which  this  conception  of  the  Absolute  and  Infinite  relieves  of 
It  unbelief  which  has  corrupted  our  morals  and  degraded  our  social  relations. 
Sgion  is  thus  shown  to  be,  not  a  matter  of  faith  alone  ;  not  validated  to  us  by 
•  dicta  of  the  church  alone,  and  not  alone  by  the  Divine  Founder  of  the 
vch ;  but  as  a  matter  of  positive  knowledge,  validated  by  our  own  reason, 
nch  shows  it  to  be  a  necessary  product  of  consciousness,  founded  upon  the  in- 
die and  immutable  attributes  of  an  Infinite,  Immutable  and  Eternal  God. 


MEDICINE  AND  HYGIENE. 


GOOD  EYES  AND  FREE  SCHOOLS. 

BY    JOHN    FEE,    M.    D. 

The  idea,  that  the  existence  of  free  schools,  in  a  country,  is  the  evidence  of 
perfect  civilization,  has  become  so  deeply  rooted,  that  he  who  would  contradict 
,  would  subject  himself  to  public  reproach.  Cheerfully  accepting  this  public 
mtiment  as  a  self-evident  proposition,  let  us  ask :  is  the  highest  state  of  civiliza- 
00  inimical  to  the  physical  or  bodily  welfare  of  mankind  ?  In  reply,  we  say 
cs,  in  one  respect  only,  namely,  in  its  effects  on  vision.  Otherwise  civilization 
i  a  perfect  boon.  The  most  highly  civilized  communities  furnish  the  best  speci- 
lens  of  beauty,  of  symmetry,  and  of  strength  and  endurance. 

Civilized  man  has  a  power  of  adaptation  unknown  to  the  savage  and  bar- 
arian.  He  can  endure  the  heat  of  the  torrid  zone  as  well  as  the  African  negro, 
Dd  the  extreme  cold  of  the  pole  equal  to  the  Esquimaux.  It  is  a  fact,  however, 
liat  our  public  school  system,  while  it  is  the  corner  stone  of  our  republican  in- 
dtutioDS,  is  inhicting,  as  conducted,  a  great  injury  on  the  vision  of  the  risiiv^ 
eneration  and  laying  the  foundation  of  a  mental  and  physical  misfortune  to 
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future  generations.     What  the  extent  is  of  this  deformity,  can  only  be 
by  the  value  of  the  eyes  as  avenues  of  the  soul. 

If  total  blindness  is  an  indescribable  calamity  to  the  few,  how  modi 
national  calamity  is  that  which  narrows  its  field  of  vision  down  to  a  few 
and  shuts  out  forever  the  beauties  of  landscape  and  sky  ?    The  infliction  of 
wholesale  misery  is  the  mission  of  a  higher  education,  as  at  present  acquired.! 
the  public  school  room  is  the  popular  instrument  of  its  successful  prodi 
We  are  very  particular  to  assert,  however,  that  the  successful  pursuit  of 
higher  scholarship  does  not,  necessarily,  require  the  sacrifice  of  perfect 
the  enfeebling  of  that  instrument  of  the  mind  that  affords  the  most  pleasure 
instruction. 

To  state  our  accusation  plainly,  we  assert  that  the  eyes  of  school 
are  undergoing  a  change  of  form  whereby  they  are  impaired  as  optical 
ments,  and  that  this  deformity  will,  in  time,  become  a  regular  and  constant 
fixed  by  the  laws  of  heredity,  so  that  what  is  now  known  as  a  deformed  eye 
be  the  normal  eye.     Let  us  illustrate :    The  normal  eye  is  spherical  in 
axis  or  antero  posterior  diameter  is  about  one  inch  in  length,  and  its  width, 
erally,  one-twelfth  of  an  inch  shorter  than  its  length  or  axis.     Its  lens  system, 
cornea  and  crystalline  lens,  have  such  a  focal  distance  that  when  the  eye  is 
on  an  object  more  than  twenty  feet  distant  an  image  should  be  formed  at 
center  of  the  eye,  on  the  retina,  without  any  effort  at  accommodation, 
this  is  the  case  the  axis  of  the  eye  and  the  lens  system  are  said  to  correspond 
the  eye  is  normal.     Our  present  system  of  school  instruction  destroys  this 
fection  of  the  eye,  so  that  when  a  child  has  gone  through  the  grammar  s( 
and  is  ready  for  the  high  school,  there  is  in  many  individuals,  such  a  lei 
ing  of  the  axis  of  the  eye  that  no  object  can  be  brought  to  a  focus,  unless  it 
brought  up  close  to  the  face  of  the  observer,  and  the  person  is  said  to  be 
sighted  or  myopic.      We  find  then,  that,  although,  the  pupil  entered  the 
room  with  a  spherical  eye,    during  a  few  years  of  school  life  the  eye  has  unda 
gone   a  change,  in  which  its  length  has  been  disproportionately  increased  aa 
the  eye  has  bulged  backward,  so  that  its  focus  is  in  front  of  the  retina.    TU 
change  has,  obviously,  been  caused  by  continuous  convergence  of  the  eyes  i 
the  effort  to  bring  to  a  focus  rays  of  light  from  small  print     This  surrenderi 
visual  health  for  education  is  not  made  exclusively  by  the  children  of  this  coaDi 
try ;  it  is  a  tribute  paid  in  all  countries,  where  a  higher  mental  development  \m 
been  demanded.     We  get  as  proof  from  foreign  lands  the  following  figures:^ 
Vienna — near-sightedness,  from  33  per  cent,  in  the  lowest  grades  of  the  sdwd 
room  to  60  per  cent,  in  the  highest.     Breslau — myopes  in  the  city  schools— fiisl' 
grade  6.7  per  cent.;  second  grade  10.5  per  cent.     In  the  normal  schools  i^f 
per  cent;  in  the  gymnasia  26.2  per  cent     At  KOnigsburg  the  percentage  oft 
myopia  is  1 1. 1  in  the  lowest  grade,  and  the  enormous  amount  of  62. 10  per  cent 
in  the  highest     In  St  Petersburg  13.6  per  cent,  in  the  lowest  igrade  and  43" J 
per  cent,  in  the  highest.     At  Lucerne  the  rise  of  near-sightedness  in  pupils  fro* 
seven  to  twenty-one  years  is  from  o  to  61.5  per  cent 
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For  statistics  of  foreign  schools  I  copy  from  Dr.  E,  G.  Loring's  pamphlet, 
p  the  Human  Eye  Changiog  its  Form  under  the  Inflaeoce  of  Modern  Educa- 
ri/'  New  York,  1878. 

Let  us  now  turn  to  the  researches  in  schools  of  the  United  States,  Cincin- 
^  650  students  examined:  District  schools,  near-sighted  10  per  cent.;  inter- 
M»te«  14  per  cent.;  normal  and  high,  16  per  cent.  Brooklyn  Polytechnic, 
b  students:  Academic  department,  10  per  cent;  collegiate,  28  per  cent. 
m^o  Public  Schools,  1,003  Pupils:  The  percentage  of  near-sightedness  in- 
|ft>ed  from  5  per  cent,  at  seven  years  of  age,  to  2^  per  cent,  at  eighteen  years, 
pras  further  ascertained  that  one  of  every  four  graduates  of  the  Buffalo  high^ 
U>ol  was  near-sighted.  In  New  York  a  careful  and  exact  examination  of  2,265 
^b  by  Drs.  Derby  and  Loring  showed  the  existence  of  near-sightedness  of  3.5 
I' cent,  in  children  from  six  to  seven  years  of  age,  with  an  increase  of  26.78 
\  cent,  in  students  from  twenty  to  twenty-one  years  of  age,  an  increase  of  over 
jeo-fold.     At  Dayton  an  examination  of  765  pupils  gave  the  following  results: 

pia  in  the  district  schools,  15.35  per  cent.;  in  the  intermediate,  17.65  per 
the  high  schools,  18.32  per  cent 

statistics  of  schools  of  this  country,  1  am  indebted  to  Dr.  W,  J.  Conk- 
sphlet  entitled,  **The  Influence  of  School  Life  upon  the  Eye-Sight  with 
Reference  to  the  Public  Schools  of  Dayton." 

From  the  above  statistical  facts  we  learn  that  we  are  following  fast  the  ex- 
^  of  the  *' effete  cities  of  the  old  world '*(?)  in  our  success  in  impairing  the 
bal  apparatus  of  our  children,  and  we  only  lack  time  and  more  constancy  of 
kit  on  on  the  part  of  our  people,  so  that  the  laws  of  heredity  may  implant  this 
|al  deformity,  permanently,  into  the  race.  Let  us  now  inquire  where  there  is 
^medy  for  this  for  boding  evil.  Most  writers  on  this  subject  have  attributed 
I  loss  of  vision  to  the  following  causes :  Defective  illumination  of  school 
Idings ;  uncomfortable  and  faultily  constructed  seats ;  insufficient  oourishment^ 
^be  vitiated  atmosphere  of  the  school  room ;  too  many  studies  and  continu- 
^petition  to  books,  I  am  free  to  confess  that  these  faults  are  auxiliary  causes 
[^•sightedness ;  but  they  do  not  form  the  ground  work  of  the  malady.  In 
t  country,  the  buildings  are  generally  well  lighted,  and  the  seats  of  the  school 
|n  have  been  manufactured  with  due  regard  to  the  comfort  and  health  of  the 
ills.  Nor  can  we  admit  that  the  children  are  not  sufficiently  fed.  As  to  the 
of  studies,  these,  generally,  come  at  an  age  when  near-sightedness  could 
ily  produced^  when  it  either  already  exists  to  a  considerable  extent,  or 
f  not  be  developed,  but  can  be  intensified,  if  existing.     We  believe  the  cause 

Kpia  to  be  the  convergence  and  accommodation  of  the  eye  for  small  print. 
rue  that  the  eye  of  a  child  is  a  perfect  optical  instrument  and  has  the 
t  functional  activity,  but  this  very  perfectness  is  a  something  that  ought 
^  held  in  reserve.  The  constant  strain  on  the  eye  for  convergence  compresses 
ijmpairs  its  nutntion,weakens  the  resistance  of  the  sclerotic  until  its  spher 
Ichanged,  and  gives  place  to  an  elongated  axis  and  myopia.     The  remedy, 


444  KANSAS  CITY  REVIEW  OF  SCIENCE. 

then,  is  in  abandoning  the  primer  and  books  for  the  first  grades  of  tut 
room.     Instead  of  these,  use  books  printed  on  whole  sheets  of  paper, 
large  as  those  used  for  posters.     These  books  could  contain  the  alphabet 
spelling  lessons  of  two  to  four  syllables,  also  the  elementary  lessons  of 
and  geography,  and  should  be  hung  up  against  the  wall  of  the  school  rooB, 
owned  by  the  city  and  township  organizations.     The  letters  would  bcM 
that  they  could  be  seen  at  any  distance  within  the  school  room,  and  w( 
considered  at  an  infinite  distance,  so  that  the  pencils  of  light  from  them 
practically  parallel,  and  would  require  neither  accommodation  or  con^ 
in  order  to  bring  them  to  a  focus. 

Such  an  arrangement  would  enable  the  pupils  to  get  their  lessons  and 
them  without  leaving  their  seats  and  without  straining  their  eyes.     The 
convergence  and  no  accommodation  for  the  eye,  for  the  first  and  second 
should  be  absolute.     For  the  subsequent  grades  there  should  be  a  like  i 
ment  in  the  typography  of  the  text  books. 

The  letters  should  be  large  so  as  to  be  brought  easily  to  a  focus  and  to 
large  images  on  the  retina.     The  same  object  should  be  secured  in  the  text 
of  the  high  school,  and  the  largest  text  now  used  should  take  the  place  of 
and  explanations,  and  correspondingly  larger  letters  should  be  used  for  tbe 
eral  text.     I  am  firmly  convinced  that  these  suggestions  contain  the  corrcctife 
the  increasing  deformity  of  near-sightedness.     Every  year  brings  a  higher 
ard  of  scholarship  into  our  public  schools,  and  demands  increased  apf^t 
and  time  to  text  books,  so  that  with  the  menace  of  impaired  vision  comes  tk 
sponsibility  of  so  controlling  the  youthful  studies,  that  with  the  patrimony  of  i 
well  stored  intellect,  there  shall  not  come  a  groping  darkness  as  the  peoaltf^ 
nature's  violated  law. 


SCIENTIFIC  MISCELLANY. 


RAMBLES  OF  A  NATURALIST  AROUND  KANSAS  CITY. 

No.  2. 
BY   WM.   H.   R.   LVKINS. 

Out  across  the  great  bridge  spanning  the  Missouri— out  into  the  cod 
quiet  shadows  resting  on  the  clean  yellow  sands — is  a  pleasant  change  from 4* 
thronged  and  dusty  streets  of  the  busy  city.     The  south  wind  murmurs  p^ 
through  the  tall  tree  tops,  and  the  air  is  fragrant  with  the  perfume,  not  of 
— but  of  a  fungus.     A  small  white  mushroom,  growing  upon  dead  trees, 
from  the  decaying  timber  a  pleasant  odor  something  like  that  of  a  ripe  May 
pie  {podophyllum).     Persons  wandering  through  the  woods  often  meet  with 


RAMBLES  OF  A  NATURALIST  AROUND  KANSAS  CITY. 


445 


fthts  vegetable,  but  are  not  aware  of  the  source  from  whence  it  comes, 
\  that  it  is  the  perfunne  of  some  wild  flower.  This  large  and  curious  race 
!5talion  (the  fungi)  ban  met  with  but  little  attention  from  naturalists  in  this 
ry*  A  contemptuous  kick,  and  the  epithet  of '*toadstool"  is  generally  the 
reatment  they  receive.  Yet»  m  these  lowly  forms  are  many  of  rare  beauty 
lor  and  delicacy  of  organization,  many  valuable  for  their  medicinal  qualities, 
ftany  prned  by  epicures  as  an  esculent.  The  diflicuky  of  keeping  them  after 
;  gathered,  and  the  poisonous  qualities  of  some,  are  the  principal  causes  of 
keglect.  But  while  some  are  pleasant  to  the  eye  and  taste,  others  are  of  a  di- 
f  opposite  nature.  In  an  old  meadow  in  this  vicinity  we  once  met  with  a 
pecimen  of  the  Pha/iaidfi— well  named  impudicus,  a  curious  freak  of  nature 
||Mice  seen  or  iwf//can  never  be  forgotton.  It  is  of  round,  obelisk  form,  about 
Bches  in  height,  and  from  a  hole  in  the  top  exudes  a  greenish  fluid  which 
I? smell  of  putrid  flesh,  scenting  the  air  with  its  disgusting  odor  for  many 
^its  vicinity.  Fortunately  they  are  not  plentiful,  or  they  would  be  an  un- 
nuisance.  The  Cottonwood  (Populus  Canadensis)  is  par  excellence  the 
I  of  vegetation.  Its  light  cottony  seeds  are  borne  far  and  wide  by  the 
ild  wherever  they  can  find  a  lodgment  they  take  root  and  flourish.  Let 
^y  strip  of  sand  bar  show  its  surface  above  the  water  and  it  is  preempted 
iCoilonwood  and  its  humble  companion  the  willow  {saJLx  iongi/olia). 
age  arrests  the  wind-drifted  sands,  the  ground  rises  around  them,  and 
tier  island  is  wrested  from  the  river.  Far  out  on  the  plains  in  lonely  ra- 
kdon  barren  hillsides  this  tree  may  be  found  bravely  battling  with  the  ele- 
fwind,  fire  and  lightning,  and  though  often  scarred  and  broken,  it  gener- 
iianages  to  hold  its  ground.  Then  the  birds  come  and  rest  in  its  branches, 
ing  other  seeds,  and  soon  a  little  grove  springs  up  around  it,  overshadowing 
li  of  water — -a  veritable  oasis  in  the  desert.  Although  its  timber  is  not  as 
g  and  useful  as  the  pine,  it  is  an  excellent  substitute  on  the  prairies  of  the 
It  is  of  quick  growth,  attains  a  large  size  and  may  be  planted  aud  utilised 
more  lasting  timber  of  slower  growth  is  coming  on.     The  young  shoots  and 

t  excellent  food  for  cattle  and  horses,  and  the  Indians  often  save  their 
hard  winters  by  driving  them  into  cotton  wood  bottoms  and  felling  the 
ees  for  them  to  feed  upon.  But  the  insatiable  demands  of  civilization 
kst  using  up  the  noble  cottonwood  forests  of  our  river  bottoms,  denuding 
Igjts  of  their  protecting  care  and  leaving  them  a  prey  to  the  ravages  of  the 

Sossiog  the  bottom,  scarred  and  seared  with  the  traces  of  the  great  flood  of 
hen   the  Missouri  resumed  its  ancient  bed  and  ran  from  bluff  to  blufit, 
let  deep  on  these  low  lands,  we  come  to  the  hilb  on  the  northern  side, 
extreme  foot  of  these  hills  the    collector  will  find  a  layer   of  shale  from 
ny  good  specimens  of  fossil   ferns  of  various  species  can  be  obtained. 
lale  is  rather  soft  and  must  be  carefully  dried  in  the  shade,  then  painted 
ic  light  transparent  varnish  to  save  the  specimens  in  good  condition.     A 
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great  variety  of  trees  clothe  these  hillsides — oaks,  hickory,  walnut,  ash,  h 
berry,  linn,  maple  and  many  others  of  smaller  growth ;  and  if  you  would*  I 
living  chromo,  painted  in  all  the  gorgeous  and  unerring  tints  of  nature,  come  1 
when  the  first  frosts  of  autumn  have  colored  their  foliage  with  crimson  and  g 
blue,  brown  and  purple,  and  you  will  see  one  of  rare  beauty  and  excellence. 

As  one  stands  upon  the  top  of  these  bluffs  and  looks  down  upon  the  g 
valley  below,  with  the  great  river  winding  through  it  like  a  silver  thread,  he  ii 
in  the  contemplation  of  the  vast  time  it  must  have  taken  to  carve  out  this  g 
water  course,  hundreds  of  feet  deep,  through  masses  of  rock,  shale  andc 
But  to  the  observer  of  Nature's  methods  the  process  is  plain  and  simple.  Stfl 
here  when  the  last  snows  of  winter  are  melting  off*  under  the  influence  of  a 
afternoon  sun  and  you  will  find  every  atom  of  this  hillside  in  motion.  Tfcl 
sands  of  tiny  streams  and  rivulets  loaded  with  sediment  are  hurrying  down 
great  cliffs  are  undermined  and  plunge  down  the  slope,  carrying  with  them  \ 
of  loose  rock  and  earth.  By  this  process  and  the  thawing  out  of  the  frost 
surface  is  left  in  a  soft  and  spongy  condition ;  then  comes  a  suddea  thmu 
shower  with  its  torrents  of  water,  sweeping  all  this  loose  material  into  the  river 
be  scattered  along  on  a  thousand  sand  bars ;  to  be  triturated  and  ground  19 
the  swift  current,. and  finally  swept  out  into  the  great  ocean  to  build  up  new ooi' 
tinents  and  new  worlds.  And  when  you  remember  that  this  work  has 
going  on  for  ages  and  ages,  as  constant  as  the  rising  and  setting  of  the  sun,  jt 
can  easily  imagine  how  these  great  valleys  have  been  scooped  out  and  wideDM 
in  the  process  of  time. 

We  stand  now  in  the  angle  of  what  is  called  the  great  bend  of  the  MissomL 
This  noble  river  headinjj  far  up  in  the  mountains  in  the  northwest,  after  fr' 
southeasterly  course  of  nearly  two  thousand  miles,  here  makes  a  sudden  turn 
the  east.  On  either  hand  of  us  is  the  valley  of  the  Missouri,  with  its  bold  h 
lands  stretching  far  away  in  the  distance,  in  front  to  the  south,  is  the  broad  vj 
of  the  Kansas.  It  is  a  place  to  attract  the  lover  of  the  sublime  and  beautiful  ii 
Nature.  But  others  have  been  here  long  ages  before  us.  Around  us  in  tie 
shadow  of  these  great  trees  are  the  mounds  of  the  dead — "traces  of  lost  and  ftl^ 
gotten  races."  These  mounds  are  generally  placed  in  groups  of  three.  Son^ 
are  mere  heaps  of  earth  over  a  few  calcined  human  bones,  while  others  htiej 
within  them  a  square,  walled  chamber  with  an  opening  to  the  South  in  which  tte« 
bodies  were  laid  in  regular  order.  One  large  mound,  which  the  writer  assisted 
in  opening,  contained  only  a  single  skeleton  which  had  apparently  been  placed  ii 
a  sitting  position.  It  was  that  of  a  huge-limbed,  low-browed  savage,  probablj 
such  an  one  as  Gen.  Mitchell  describes  in  his  "Three  Expeditions  in  the  Interi- 
or of  Australia."  He  says :  **As  I  was  reconnoitering  the  ground  for  a  camp,  I 
observed  a  native  on  the  opposite  bank,  and  without  being  seen  by  him,  I  stood 
awhile  to  watch  the  movements  of  a  savage  man  *at  home.'  His  hands  were 
ready  to  seize,  his  teeth  to  eat,  any  living  thing;  his  step,  light  and  noiseless a» 
that  of  a  shadow,  gave  no  intimation  of  his  approach  ;  his  walk  suggested  fl* 
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of  the  prowling  of  a  beast  of  prey.  Every  little  track  or  impression  left  on 
mth  by  the  lower  animslls  caught  his  keen  eye.  The  wind  blew  cold  and 
\y  through  the  lofty  trees  on  the  margin  of  the  river,  yet  that  broad^  brawny 
fC  was  entirely  naked.  Had  I  been  unarnied  I  had  much  rather  have  met  a 
limn  this  sinewy  biped**'  One  chambered  mound  which  we  opened  was  filled 
alternating  layers  of  wood  charcoal  and  burned  human  bones,  as  though  a 
)cr  of  human  bodies  had  been  burned  at  the  same  time;  perhaps  the  wives 
ila%'es  of  some  mighty  chieftain  sacrificed  at  his  burial  to  attend  him  in 
ther  world.  What  awful  rites  of  human  sacrifice  or  cannibal  feasts  have 
enacted  on  these  lofty  hills,  accompanied  with  the  shouts  and  songs  of  the 
{e  hosts  and  the  smothered  groans  and  screams  of  the  victims  as  the  blazing 
lit  up  the  dark  forests  below  and  gleamed  out  over  the  roUing  waters,  we 
never  know.  Nothing  is  left  to  tell  who  they  were>  whence  they  came  or 
ihey  passed  away.  These  mounds  are  scattered  along  the  bluffs  for  miles 
ad  down  the  river.  They  are  doubtless  of  great  age,  perhaps  as  old  as  the 
when  the  river  was  yet  cutting  a  new  channel  through  the  great  deposit  of 
I  which  once  filled  this  valley.  It  is  a  puzzle  to  account  for  the  fact  that  in 
of  these  mounds  of  apparently  the  same  age  and  construction  the  burials 
been  so  different ;  in  some  the  bones  being  burned,  in  otherS|  in  a  natural 
ition.  In  none  of  them  have  any  implements  of  stone  or  pottery  been 
Lwhich  is  evidence  of  their  great  antiquity- 

FIRE-RESISTING  POWER  OF  BUILDING  MATERIALS, 
cording  to  experiments  made  by  Dr.  Cutting,  State  geologist  of  Vermont, 
regard  to  the  resisting  power  of  building  stones  to  fire,  no  known  natural 
used  for  building  purposes  can  be  called  fire-proof.  Conglomerates  and 
i  yield  readily  to  the  action  of  heat,  and  granite  is  injured  beyond  cheap  and 
repair  by  a  heat  that  would  melt  lead.  Among  the  best  resisting  stones  are 
rown  sandstone,  used  so  largely  in  New  York  for  fronts.  Limestones  and 
Ics  are  even  better  than  these,  but  a  heat  of  from  900°  to  1 200°  is  sufficient 
Icnne  them  at  last  into  quicklime.  In  shorty  most  stone  buildings  are  as 
I  damaged  by  fire  as  wooden  structures  are.  Brick  is,  however,  rather  im- 
^d  by  heat,  until  the  heat  is  sufficient  to  vitrify  it.  Dr.  Cutting  recommends 
,  with  soapstone  trimmings,  as  the  most  fire-proof  materials  which  can  be 
in  buildings.  I 

hi  WATERPROOF  CEMENT. 

vc  guttiipercha  in  bisulphide  of  carbon  so  as  to  form  a  syrupy  mass. 
Y  this  warm  to  the  two  surfaces  to  be  joined,  and  dry  if  possible  under 
lire.  Another:  Guttapercha,  i  tb.;  india  rubber,  4  oz.;  shellac^  i  oz.;  lin- 
oil,  I  oz>  Melt  the  materials  together.  The  mass  becomes  solid  on  keepings 
tau&t  be  melted  before  application. 
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C  nt:^:jl-tt.  .vs  r:  Pu-eoxtologi-.  Nos.  2-8  :  By  C.  A.  White,  M.  D. :  ExtnMJ 
T-rm  .z'±L  .ViSiol  Report  of  U.  S.  Geological  Surveys  of  Territoil 
Trnr^i  ■  liT.  :i&.      XtXi  171  pages,  plates  42.  , 

r^is  s  :ae  loicciC  t^e  most  raluable  contributions  to  Palaeontology  ] 
>>U2M  -r.'xa  rie  J-r^s-imieac  prlndng  office. 

r^tf  '..lati  ir;  w^I  -xscutcftl  2nd  firom  my  own  observation  are  faithful  Of 
ji  ::r  .Tcuue  ^-mins  irirttcL  a:id  embrace  18  plates  of  Cretaceous,  i  of  T 
.:-r^    -  .  l,tf^ini«i.  i  Trassc.  +  Ortiooiferous,  2  Jurassic,  3  of  Sub-car bonifero 


^.-     :it;    Jjncni:iir':us  lac  Coal  Measure  fossils  interest  us  most,  I* 
:t-c*£'    r.Ts  2*2r  ijscr-nccns. 

;\  j?>.  i^  :l  _^iwn>~ii  pfBitems,  Tbe  figure  calls  to  mind  that  this  ! 
^  .  -«*T  f  .r«nxsis  inssL  i^mt  :2e  auanrain  limestone  of  England  and  Russia,! 
X'^-:^' .  ■.-.Ttt  >?s!x  imocwa  01  Aawrxa.  Tlie  figured  specimen  was  collected 
'I  vumc-a.  xi  V.  S«  isa  cjomussaoQ.  from  the  valley  of  McCloud  rifii 

S".;?^.-  .".,     J',;i.      r\e  xais»:=«  .rsimrtcr  of  specimen  measured  five  and  a  hi 
.-.  X"^  jt-.^*  r«  nxtt?:  xrjer      I3  xssccixted  fossils  were  typical  carboniferti 
.  •  .-  r^ --s^-rc.'   vrs*^!^.      F-.tI  '^'tlx  say?  that  it  is  remarkable  that  this  fossil  lill 
V  «    xfcM  ^-iiiv;  ^-^  ZT<  ijsjai  >:rier  oc  the  continent  and  not  the  eastern.    Wl 
^-.^   r^   r^-^   -t   :^   .fiirxL  Tcrrcir  lad  eastern  border  have  been  carefoSf 

"'-:::'^  .V  j.?u  ^c  u^  ^  r^j-oirxaiKroas  fossils,  chiefly  corals  obtained frM 
>,  .  v».^  1  »i"--.  >  '^-it'wt  11  Mjsssoort  geo!<^  as  the  Chouteau  limeston^ 
T*,>^  •  x»«  '^•-'^  ^'^  -*^^  ^=^^  n««scng  species.  Some  are  from  Iowa,  W. 
V*  1-,  •'-•?*  T^*jfc  :k%aii^  H-.  ML\iiiMd  fiaccnia  VfhxiQ,  Afuhelinia  expM» 
\  .  -^  ^  ^j.  w-^^ki-^M^  A^.ticr  'V*i:.r-  xad  L£A*sfrrtwn  Mycrostytum  White,  wcie 
T,  ..i.  vw  -.  ui  >:\;juu  iuc  iri  il  7<"v  s«cies^  Others  found  in  the  same  rocb 
>v^^.i,  *.v.».r»  1^*;;  jusc  ^csi  i':kfw2L«e  toond  and  here  figured,  are  Difkt\ 
^f^:um   .i.j*-«o^«*  ^£^srv^u:»m ^iTts.  4.'jf^mUis  Calceola^  Z,  elliptica, 

>.^   cxsls^  *^re  ..-iixdj  coct:-ed  frcoi  a  buff"  or  drab  shale  at  the  topof ' 
•X  ^>,M^T.  iu  !uiwsa?otf  .t^^:  ;u>c  ccne-ith  the  Burlington  limestone.     I  have  also 
x\  .2<cxt^I^    xnimi  »Kn  lyirLj  :•>.>«  on  the  hills  of  Pettis,  Benton,  St.  Clair  and 
Oowj^  ^vMUiiv^  -lac  :2tfy  but  also,  probably,  be  found  in  other  counties  of  South 

;■>;•  >os  Iccx::y  ior  finding  these  conds  at  Sedalia  was  an  apparently  limited 

cvi  ^>^*   ^\^a•.:<^^i     The  Zaphreutiform  corals  can  still  be  obtained  there.    I 

^.iv^  :oc x^.:  :>.^>  rev-utiariy  interesting  locality  at  Sedalia  ^w^  years^ago,  and  at  that 

I  ;:ts:  .'CCJL:n^  some  very  fine  specimens  from  the  quarries.     The  thick  brownish- 

**rav  c^iruo^ton  beds  appear  in  fragmentary  strata  overlaid  in  most  places  by  broken 
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Bert  masses,  some  worn,  as  if  drifted,  but  other  beds  are  apparently  broken  in 
»1aces,  and  from  them  some  good  fossils  can  be  obtained. 

Prof.  Wliite  speaks  of  the  hitherto  frequent  occurrence  of  the  Zaphrcutida  in 
he  Kinderhook  and  Burlington  and  Keokuk  groups,  and  of  the  hitherto  com- 
MU'ative  absence  of  other  forms,  the  Liihostrotion  Mammillare  only  having  been 
dUierto  found. 

Dr.  White  says  **  the  discovery  of  four  new  forms  of  Actinoid  corals  is  a 
ttcr  of  much  interest,  and  the  interest  is  also  increased  by  the  fact  that  they 
all  types  which  are  unusual  in  at  least  American  carboniferous  strata/*  Dr. 
HTliite  says  conclusively  *'that  such  a  group  of  corals  is  not  without  a  certain 
>evonian  facies.'' 

The  vertical  range  of  these  corals  is  small,  indicating  the  short  period  of  the 
^c  during  the  formation  of  the  reef.     It  is  certainly  a  well  marked  horizon. 

The  following  is  a  list  of  ten  species  of  corals  that  have  been  found  at  this 
lorlzon  in  Missouri,  Iowa  and  Illinois,  as  indicated  by  Prof,  White :  Z^phreutis 
'at£€&ia  and  Z.  acuta  of  White  and  Whitfield,  Z  dliptica  White,  Chonophyllum 
\uiaiknstVfbXxt,  Syrir^apora  harveyu  White,  FavosUes  {Mkhelinia)  drutrgens  White, 
ixpama  White,  M.  placenta  White,  Lepidopcra  typa  Winchell,  Utkostrotian 
>stylum  White. 

Plate  42  is  pecuUarly  interesting  to  amateur  palaeontologists  of  Kansas  City, 
o  very  interesting   fossils   were  discovered  at  Kansas  City   and  are  here 
!d:     Pheurotomaria  Broadkcadu  White*    the   largest  Pleurotomaria  yet  de- 
ibcd  from  the  coal  measures.     Smaller  specimens  of  this  species  have  been 
:ained  from  Pleasant  Hill,  Kansas  City  and  from   Northwest  Missouri,  but  the 
pical  specimen  here  figured  was  obtained  from  the  bluffs  of  Kansas  City.     It 
lewhat  resembles  P.  coxanus  M.  and  W.,  but  is  specifically  very  different. 
a  handsome  fossil  and   beautifully  ornamented  j  its  full  height,  eighly^eight 
illimeiers;  length  of  aperture,   fifty  mm.;  breadth  of  same,    forty-nine  mm.  \ 
ull  diameter  of  last  volution,  including  aperture,  seventy-five  mm. 

Another  fossil  figured  here  is  Conularia  crustrda  White,  which  has  only  been 
bund  in  Missouri  in  a  six-inch  stratum  at  Kansas  City  ;  specimens  of  it  can  be 
en  in  most  cabinets  of  Kansas  City.  I  have  also  found  it  at  one  locality  in 
idontgomery  county,  HI.  Prof.  White  speaks  of  this  fossil  also  having  been 
ibtained  by  Prof.  E.  D,  Cope,  from  Taos,  New  Mexico.  It  is  the  only  species 
rf"  Conularia  at  present  known  from  the  coal  measures  of  the  Mississippi  valley, 
Jthough  several  species  have  been  obtained  from  sub-carboniferous  rocks. 

Another  new  species  of  Prof.  White  is  the  Natkopsis  Morilifera,  a  pretty 
>rm  from  No,  72  of  upper  coal  measures  at  Pleasant  Hill,  Mo.  I  have  found  it 
owhere  else,  G.  C.  Broadmead. 


The  Carpektirs'  Steel  Square  and  its  Usks  :     By  Fred,  D.  Hodgson.     In- 
dustrial Publication  Company,  New  York,  i88o»  pp.  68,  la  mo.^  75c. 
This  little   work  consists  of  a  description  of   the  square  and  its  vls^  vv\  | 
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obtaining  the  lengths  and  bevels  of  all  kinds  of  rafters,  hips,  groins, 
brackets,  purlins,  collar  beams  and  jack-rafters ;  also  its  application  in  obtamim 
the  bevels  and  cuts  for  hoppers,  springs,  mouldings,  octagons,  stairs,  dinni 
stiles,  etc.     It  is  illustrated  by  more  than   fifty  wood  cuts,  of  value  to  a  pr 
workman,  while  the  explanations  and  directions,  being  written  by  the  editor  - 
the  Builder  &*  PVaodworker,  are  plain  and  clear.     Every  good  carpenter  will 
once  see  that  it  is  a  valuable  work  in  his  line  of  business. 


School  and  Industrial  Hygiene:     By  D.  F.  Lincoln,  M.   D.,  Philadelplj 

Presley  Blakiston,  t88o,  pp.  152,  12  mo.,  50c. 

This  is  the  twelfth  of  the  '\raerican  Health  Primers,  which  have  proved  » 
popular  and  useful  during  the  past  year,  and  it  will  be  found  no  less  valuable  to 
families  and  teachers  than  its  predecessors.  The  author,  Dr,  Lincoln  of  Boston, 
occupies  the  prominent  position  of  chairman  of  the  Department  of  Healtb  ia 
the  American  Social  Science  Association,  and  writes  from  long  experience  and 
with  a  thorough  acquaintance  with  his  subject.  The  subject  is  treated  under 
two  separate  heads :  School  Hygiene^  in  which  such  topics  as  food  and  slcepi 
bodily  growth,  amount  of  study,  exercise,  care  of  the  eyes,  model  school  room^ 
etc.,  are  fully  and  practically  discussed :  and  Industrial  Hygiine^  under  which  head 
are  treated  the  injurious  effects  of  inhaling  dusty  and  poisonous  substances, 
injuries  from  atmospheric  changes,  injuries  from  over  use  of  certain  organs,  reguli- 
tion  of  hours  of  labor,  duration  of  life  in  various  occupations,  etc.  As  we  have 
said  before,  regarding  other  volumes  in  this  series,  the  money  it  takes  to  buy  eicfc 
one  is  most  usefully  expended  in  any  household. 


The  Theory  of  Sound  in  its  Relation  to  Music  :     By  Professor  Pietro  ! 

serna,  New  York:  J,  Fitzgerald  &  Co.,  1880,  pp,  28,  4  to.,  15c. 

This  is  number  ten  of  the  Humboldt  Library,  which  still  maintains  its  hijj 
standing  as  a  popular  science  serial.  The  object  of  Professor  Blaserna,  who  1 
one  of  the  Faculty  of  the  Royal  University  of  Rome,  is  stated  to  be  to  expoond 
briefly  the  fundamental  principles  of  the  relation  of  sound  to  music,  and  to  poiftt 
out  its  most  important  applications.  This  is  an  object  worthy  of  the  considat. 
tion  of  the  lovers  of  science  as  well  as  the  lovers  of  art,  and  doubtless  \i^ 
classes  will  profit  by  a  study  of  the  work.  It  is  abundantly  illustrated,  and  J 
written  in  a  style  both  lucid  and  attractive. 


The  Naturalist  on  the  Rtver  Amazons  :     By  Henry  Walter  Bates,  F*  L.  i 
New  York:  J.  Fitzgerald  &  Co.,  1880,  2  vols,  quarto,  pp.  80,  30c 
Two  numbers  of  the  Humboldt  Library  complete  this  whole  narrative  of  I 
eleven  years'  residence  and  travel  in  South  America,  which,   in  the  usual  shap 
vould  fill  a  good  sized  volume  and  cost  $2.00.     Here  we  have  a  lengthy  and 
utertaining   account   of    adventures,    habits   of  insects,  animals,    sketches  oi 
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Brazilian  and  Indian  life,  and  aspects  of  nature  under  the  equator,  printed  in 
good  style  and  on  fair  paper,  all  for  thirty  cents. 


OTHER  PUBLICATIONS  RECEIVED. 

The  Protective  System ;  What  it  costs  the  farmer  :  By  Graham  McAdam, 
N.  Y.  The  Valley  Naturalist,  Oct.,  1880;  published  by  H.  Skaer,  St.  Louis 
iDonthly,  $1.50  per  annum.  The  Specialist  and  Intelligencer,  Oct.,  1880  i 
Edited  by  Chas,  W,  DuHes,  M,  D-,  Phila.,  Pa.,  monthly,  $1.50  per  annum, 
published  by  Presley  Blakiston.  A  Translation  of  three  treatises  of  Plotinus  from 
the  original  Greek,  by  Thomas  M.  Johnson,  Osceola,  Mo.  An  examination  o^ 
the  Double-Star  Measures  of  the  Bedford  Catalogue,  by  S.  W.  Burnham. 
Geological  Report  upon  the  Mineral  Lands  of  Major  R.  H.  MeltOD,  by  Prof.  G. 
C  Broadhead. 


■  Tm  thirteenth    uinuil    meeting    of   the 

■  K«it»s  City  Academy  of  Science  will  be 
I  lie] d  at  Topeka.  Thursday  and  Friday,  No- 
I  vember  I  ith  and  12th.  1 880.  The  busineas 
I  meeting  will  be  held  at  3  o'clock  p.  m.,  of 
llhe  nth  at  the  office  of  Dr,  A.  II.  Thomp- 
^  ton.  No.    2J7  Kansas  avenue,  and    the  other 

meetings  at  the  Senate  chamber  of  the  St^le 
House.  The  railroad  ticket  agents  at  Topeka 
will  sell  return  tickeU  at  reduced  rates  to 
persons  in  attendance  who  have  paid  full  fare 
io  coming*  The  usual  rediiction  in  hotel 
imtet  is  eipecied.  President  Fairchtld  will 
deliver  one  of  the  two  popular  evening  lee* 
tiLret;  the  other  being  given  by  Prof*  Love- 
well,  of  Washburn  College.  The  present 
ladi^Ltions  are  for  a  session  of  unusual  in- 
terest. 
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Thk  Bessemer  method  of  dephosphorizing 
pif  tron^  tu  the  opinion  of  some  of  the  ablest 
s»etallurgic  experts  of  the  day,  bids  fair  to 
f  npenede  the  laborious  and  unhealthy  pro- 
eess  of  puddling  and  to  materially  cheapen 
finished  iron, 

Flior.  Swin,  a*rronomer  of  the  Warner 
Obsenratory,  at  Rochester,  N.  Y.»  discovered 


another  large  comet  on  the  evening  of  Octo- 
ber loth.  The  fact  was  noted  in  the  asso- 
ciated press  dUpalches,  but  some  important 
and  interesting  details  which  could  not  be 
telegraphed  are  herewith  given.  The  new 
celestial  visitor  is  in  the  Constellation  of 
Pegasus,  right  ascension,  31  hours,  50  luin- 
utes,  declination  north  17  degrees,  30  min- 
utes. Its  rate  of  motion  is  quite  slow,  befng 
in  a  northwesterly  direction,  so  that  it  is  ap- 
proaching the  sun.  It  has  a  very  strong  con- 
densation on  one  side  of  the  center,  in  addi* 
tion  to  a  star-like  nucleus,  which  indicates 
that  it  is  throwing  off  an  extended  tail.  From 
the  fact  of  its  extraordinary  si«,  we  are  war- 
ranted in  presuming  that  it  will  be  very  bril- 
Uantf  and  the  additional  fact  that  it  is  coming 
almost  directly  toward  the  earth,  gives  good 
promise  that  it  will  be  one  of  the  most  re- 
markable comets  of  the  present  century.  This 
is  the  fifth  comet  which  Prof.  Swtft  has  dis- 
covered, and  the  increased  facilities  which 
Mr.  H.  H.  Warner,  the  popular  and  wealthy 
medicine  man,  has  given  him,  by  erecting  a 
magnificent  observatory  for  his  benefit,  prom- 
ise much  more  for  the  future.  There  is  n 
possibility  that  further  developments  mu, 
prove  this  to  be  the  great    comet    of    i8l2« 
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wluch  ia  \exng  constantly  expected,  in  which 
event  ustronomers  will  have  an  unusual  op- 
portunity to  test  the  spectroscope  for  the  first 
tiroe  upon  these  eccentric  bodies,  and  ascer- 
tain certainly  what  they  are* 

Thk  Bo%ion/&urHa/ iff  Commerce  says  :  **The 
Kansas  City  Review  of  Science  and  In- 
dustry, with  its  original  papers*  selections 
and  communications  upon  various  topics,  is 
one  of  the  best  filled  magaiines  in  its  special- 
ty in  this  country." 


Wk  are  indebted  to  the  well  known  pub- 
lishing house  of  Bclford,  Clarke  &  Co.,  of 
-ChicagOi  for  the  loan  of  the  cut  of  the  Pueblo 
village  at  Taos,  New  Mexico,  shown  on  page 
421  of  this  number  of  the  Review. 


ITEMS  FROM  THE  PERIODICALS. 
Patrons  of  the  Review  desiring  to  sub- 
scribe for  any  of  the  leading  scientific  or  lit* 
erary  periodicals  of  this  country  or  Europe 
can  obtain  them  at  reduced  prices  through 
thii  office. 


Haepbr*s  Magazine  enters  upon  its  sixty- 
second  volume  with  ihe  December  number. 
During  all  ihuse  years  it  has  been  the  most 
popular  periodical  of  its  cla^is,  having  some- 
times reached  a  circulation  of  IjSjOOo  copies 
and  never  fallen  below  100,000.  It  has 
grown  with  the  growth  of  the  literature  and 
art  of  the  last  thirty  years  on  both  sides  of 
the  Atlantic  ;  so  much  so  that  hereafter  it 
will  be  published  tn  London  as  well  as  in 
New  York.  It  seems  that  it  has  almost  reach" 
ed  perfection  in  the  work  of  its  writers,  art* 
ists  and  prioters,  and  th^it  it  is  an  indispensa* 
ble  thing  to  the  general  reading  public. 

Subscribers  of  the  Review  can  obtain  it 
through  this  office  at  reduced  rates. 


One  of  the  most  apropos  and  practical  ar* 
tides  in  i^an  NcsirantPs  Magazine  for  No- 
vember is  that  of  Dr.  Henry  Wurtz,  on 
♦*  Fuel,  das  and  the  Stong  Water  Gas  Sys- 
tem." This  magazine  continues  lo  be  the 
organ  of  the  engineering  fraternity  and  is 
deservedly  popnlar  with  them  skll. 


The  LUerary  Worlds  publisihed    in 
has  almost  finished  its   eleventh  votune,  \ 
as  a  critical    reviewer  of    current    lit* 
has  no  superior  in  its  class.     Beddes^his  i 
handsome,  well    printed,  carefuUy  ediied| 
riodical  which  is  a  welcome  visitor  wh 
it  is  received. 


In  the  N&Hk  Americam  Reznew  for  Non 
ber  we  find,  in  addition  to  the    **Di«cii 
of  the  Political   Situation,"  by    some  of 
best  financiers  of    the  country,  the    ih 
tide,  by    M.  Charaay,  upon  the  «*Roiaa1 
Central  America;  the  Nicaragua  Route  tol 
Pacific,'^  by  Rear  Admiral    Ammen,  anAj 
by  Rev.  Howard  Crosby    on    the 
Revision  of  the  Bible." 

The  Ati&ntu  AfimtAly    has  Iwq    ar 

scientific  character,  in  addition  to  the 
interesting  table  of  contents,  rix.:  ♦♦Tbel 
Industry  of  the  tJnited  States,**  by  S,  J. 
rows,  and  *'The  Future  of    Weather   F^ 
telling/'  by  Prof,  N.  S.  Shaler, 


The  Amtri^an  Antiquarian  commeticcf  j 
third  volume  with  the  October  number,  I 
leading  ariicle  of  which  is  on  **  EEnblcj 
Moun<4s,  and  the  Totem  system  of  the  Ifi^J 
Tribes,  '  by  the  accomplished  ediinr,  Dr.j 
D,  Pert.  It  is  well  filled  with  archaeob] 
articles  from  some  of  the  best  writers  lal] 
country,  and  is  deserving  of  the  most  libi 
patronage. 

Popular  Science    Montki^y   pTe«eatt| 
unusually  full  and  varied  list    of   arlic 
its  initial  number  of  the  eighteenth   volsJ 
from  the  pens  of   such  scientists  as   Pi9f<| 
A.  Young,   B.  F.    De    Costa,  Dr.    Ginl«( 
Professor  Alfred  B.  Mayer,  HerhcilSp 
etc.,  etc. 

The  November  numbers  of    The  At* 
J&urnai  of  Science  and  Aft  and  the  fiiwnid\ 
the  Franklin  Imtituie    have  not  yet  bccfi  T 
ceived.     They  will,  with  several  moreoM 
valued    exchanges,    be    fuUy    noticed 
month. 
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PROCEEDINGS  OF  SOCIETIEa 


;eedings  of  the  Kansas  academy  of  science: 

13th  ANNUAL  MEETING. 

REPORTED   BY    PROF.    /.    D.    PARKER. 

TTie  Kajisas  Academy  convened  in  Topeka  on  Thursday,  November  i  ith,  and 
kid  &  liustoess  meeting  in  Dr,  Thompson's  office  at  3  o'clock*  There  was  a  good 
iQsidickce  of  the  scientific  men  of  the  Slate  ;  also  quite  a  number  from  Missouii 
Akhougb  the  Academy  has  met  with  severe  loss  in  the  death  of  Professors  Mudge, 
^WB,  BardwcU  and  Kedzie,  their  mantles  have  fallen  upon  others,  who  come 
fenurd  with  akcrity  to  Ml  their  places.  The  following  officers  for  the  ensuing 
Ll^were  elected:  President,  J.  T,  Lovewell  of  Topeka;  first  vice-president, 
[joL  Savage  of  Lawrence;  second  vice-president,  J.  H.  Carruth  of  Lawrence; 
E*  A,  Popenoe  of  Manhattan,  and  treasurer,  R.  J.  Brown  of  Leaven- 
tvorth. 

The  collections  of  the  Academy  have  grown  to  such  an  extent  that  a  commit- 

L  Uc  919  sppoimed  to  secure  a  separate  room  for  them  in  the  new  Capitol  building. 

llij  dollajs  were  voted  from  the  funds  of  the  society  to  the  Mudge  Memorial 

lliftd,  and  a  committee  was  appointed  to  superintend  the  erection  of  the  monu- 

%U.    Mr.  Joseph  Savage  made  a  report  in  reference  to  the  fund,  indicating  that 

^  pnoal  interest  all  over  the  country  has  been  taken  in  doing  honor  to  this 

fainginshed  geologist     The  Academy  resolved  to  take  up  the  geological  survey 

^  the  State,  and  appointed  a  committee  to  memorialize  the  legislature  on  this 

nbject 

XV-IO 


The  Academy  met  in  the  Hall  ofRepresentatives  in  the  evening  at  7:30  o'clock, 
and  listened  to  a  lecture  by  President  Fairchild^  of  the  Kansas  AgrioullBnl' 
College,  entitled  **  Science  in  Every  Day  Life,"  of  which  we  can  give  at  pTtsm 
but  a  brief  abstract.  The  lecturer  did  not  claim  to  be  a  specialist  in  >^  u:  % 
He,  however,  showed  that  he  was  thoroughly  familiar  with  the  workings  iod 
achievements  of  science,  and  took  up  the  various  departments  of  life  and  showed 
what  great  benefits  had  been  conferred  upon  the  world  through  this  meiift 
Science  has  conferred  great  benefits  upon  commerce.  The  ocean,  full  of  dangjefV 
has  become  through  science  the  safest  and  cheapest  of  thoroughfares.  Sdena 
has  not  only  warned  navigators  of  danger,  but  has  removed  thtnu  Even  fid 
Gate  has  not  prevailed,  the  Mississippi  has  opened  her  mouths  to  comment,  fii 
the  Alps  have  been  tunneled.  Science  has  made  war  terrible,  and  thus  reduced 
its  victims.  The  range  of  art  has  increased  indefinitely.  Men  use  the  results  rf 
science  without  being  thoroughly  acquainted  with  theoretical  science,  and  soot 
enjoy  the  blessings  without  acknowledgment  to  those  who  confer  them.  All  forms cl 
industry  have  been  aided  by  science,  and  the  lecturer  gave  many  exampki^ 
instancing  the  farmer,  manufacturer,  etc.  In  farming,  men  were  getting  out 
the  mere  rut  of  imitation,  and  by  applying  science  wxre  now  on  the  highway 
progress.  In  our  homes,  science  is  testing  the  food  we  eat,  the  water  we 
and  the  air  we  breathe.  Science  finds  **  death  in  the  pot,"  where  men 
expect  it.  Science  discovers  poisons  in  various  directions  and  warns  men  of 
the  danger.  Science  has  done  much  in  the  way  of  giving  us  the  nece^arics  d 
life  and  has  bestowed  upon  us  many  of  our  luxuries.  The  day  of  mere  musdf 
among  the  nations  has  passed,  and  the  day  of  mind  has  dawned.  The  powers  of 
men  are  developed  and  enlarged,  and  they  have  acquired  skilL  All  labor  becooDtt 
ennobled  as  it  uses  mind  and  involves  thought.  The  American  watchnulcr 
excels  the  Swiss  watchmaker,  not  in  greater  skill,  but  in  superior  knowledge  d 
general  principles. 

Our  morals  touch,  also,  on  the  principles  of  physical  science,  and  wxxd 
teachers  must  understand  these.  Wisdom  does  not  consist  simply  in  knowing 
factSy  but  in  knowing  the  bearing  relations  of  facts.  Men  must  learn  to 
sensations  without  bias,  and  interpret  them  aright.  A  true  interpretation 
principles  of  nature  is  the  basis  of  wise  living. 

But  science  reaches  beyond  mere  physical  forces  and  touches  the  ^^ 
and  true  science  leads  us  to  know  and  honor   the  Cause  of  all  things.     ^ 
exahs  many  lines  of  drudgery  into  callings  that  are  noble  and  useful.     The 
ress  of   the   world  is  in   the  line  of   its  wants.     The  growth  of  invention 
followed  the  growth  of  our  wants.     The  sounds  of  the  telephone  were  first  bi 
from  a  bath  tub.     From  the  time  that  Adam  and  Eve  learned   that  they  n« 
clothing  scientific  skill  has  been  supplying  our  wants. 

An  accurate  science  is  the  greatest  stimulus  to  real  progress.     Thccultiw 
races  meet  their  own  wants  the  best,  and  supply  something  for  other  races, 
man  or  race  whose  wants  increase  more  and  more  every  year  are  on  the  highwt? 
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lo  imfnonality.  The  masses  of  mankind  reap  the  benefits  of  science  in  spile  of 
ibenMelves.  The  lecturer  believed  that  most  of  the  strictly  scientific  truths  would 
always  find  their  way  through  the  world  by  experience  and  life  as  one  jostles 
against  another.  Science  maintained  at  the  expense  of  the  world  returns  a 
hundred  fold- 

The  whole  lecture  was  replete  with  facts  which  no  synopsis  can   reproduce, 
and  was  received  with  great  interest  by  the  audience. 

At  9  o*clock,  Friday^ the  Academy  convened  in  the  Senate  chamber  and  the  fol- 
lowing papers  were  read  :  The  Judith  River  Group,  by  Charles  Sternberg.  This  was 
an  original  and  valuable  paper.  Tornadoes,  by  John  D.  Parker,  The  Irving 
Tornado  swe[>t  o%^er  a  large  extent  of  country,  displaying  seven  or  eight  funnels 
along  its  course.  The  author  preferred  to  make  the  term  tornado  comprehensive 
enough  to  embrace  the  whole  storm,  including  all  the  funnels,  instead  of  making 
teveral  tornadoes.  The  paper  advocated  the  thermal  theory.  Artificial  Propa- 
gation of  Food  Fishes,  by  D.  B.  Long.  The  author  of  this  paper  spoke  of  the 
processes  for  the  artificial  propagation  of  fishes,  and  gave  a  list  of  those  food 
fishes  which  are  best  adapted  to  Kansas.  The  preliminary  List  of  the  Reptiles 
of  Kajisas,  by  Frank  W.  Cragin.  This  was  the  first  contribution  to  this  depart- 
ment of  science  in  Kansas  and  showed  original  work.  Traces  of  the  Aborigines 
in  Riley  county,  by  Prof.  G.  H.  Failyer.  Archaeology  has  become  one  of  the 
most  interesting  of  all  branches  of  natural  science,  and  the  author  of  this  paper 
has  collected  considerable  material  which  was  of  absorbing  interest  to  the  mem- 
bers of  the  Academy.  The  paper  was  characterized  by  the  presentation  of 
facts  more  than  theories.  The  Burlington  Gravel  Beds,  by  Robert  Gill  ham. 
Since  the  discovery  of  the  Burlington  gravel  beds,  ten  years  ago,  they  have 
become  pretty  well  known*  The  beds  are  probably  the  result  of  modified  drift. 
No  better  material  for  macadamizing  streets  can  be  found  than  this  beautiful 
chert,  which  possesses  all  the  characteristics  for  such  purposes.  Mr.  Gillham  is  a 
practical  engineer  in  Kansas  City,  and  he  went  down  to  Burlington  professionally 
to  examine  the  beds.  His  report  is  as  favorable  as  could  be  desired,  and  this 
gravel  will  now  probably  come  into  more  general  use  as  a  macadam.  The  morn- 
ing session  was  well  attended  and  of  unusual  interest.  The  papers  were  thor- 
oughly discussed  by  the  members,  and  the  Academy  is  evidently  increasing  in 
members  and  power.  The  Academy  is  doing  a  large  amount  of  original  work 
froTXi  year  to  year,  and  the  results  have  already  become  known  throughout  the 
scteottfic  world. 

At  the  afternoon  session  a  large  number  of  commissioners  were  appointed 

the  coming  year,  covering  the  whole  field  of  science, 
Dr,  John  Fee,  of  Kansas  City,  then  read  an  important  paper  on  Color-blind- 
based  on  original  observation.  The  paper  discussed  the  various  theories  of 
color-blindness  and  found  them  unsatisfactory.  The  most  probable  cause  of 
Color*b1indness  is  a  congenital  defect.  The  paper  then  considered  the  relation  of 
thii  subject  to  railroad  accidents.     Railroad  employees  sometimes  cannot  distin- 
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guish  colors  in  lights  used  for  signals,  hence  railroad  accidents.  Dr.  Fee  illus- 
trated his  paper  by  worsteds,  used  for  Holmgren's  tests  of  the  various  colors,  and 
held  that  railroads  should  examine  their  employees  in  regard  to  this  matter.  He 
hoped  Kansas  would,  by  legislative  action,  cause  such  examinations  to  be  made, 
and  thus  follow  the  example  of  some  of  the  eastern  States. 

Professor  Snow  then  read  a  paper  giving  **  Additions  to  the  Catalogue  of 
Kansas  Lepidoptera. ''  One  hundred  species  have  been  determined  during  the 
year. 

Professor  Parker  read  a  memorial  paper  of  Professor  Mudge,  giving  a  brief 
narrative  of  his  life  and  labors.  Professor  Mudge  was  the  first  president  of  the 
Kansas  Academy  of  Science,  and  was  president  when  he  died.  During  all  the 
twelve  years  he  was  connected  with  the  Academy,  he  was  indefatigable  in  his 
labors  for  its  success.  His  papers  are  all  based  on  original  observatic»i  and 
experiment,  and  are  most  valuable  contributions  to  science.  He  discovered  the 
ichthyomis  dispar^  or  the  bird  having  teeth,  which  is  now  kept  for  safety  in  a  fire 
proof  safe,  being  the  only  specimen  ever  discovered.  He  discovered  the  so<3dled 
bird  tracks  in  the  Osage  valley,  which  would  have  made  a  reputation  for  any 
geologist.  On  the  day  of  his  death  he  spoke  of  eighty  new  species  which  he  had 
discovered,  many  of  which  bear  his  name,  and  it  is  probable  he  discovered  many 
more,  as  Professor  Mudge  was  very  modest  in  speaking  of  his  own  labors, 
although  he  was  always  prompt  in  noticing  the  labors  of  others. 

Professor  Mudge  possessed  personal  qualities  which  made  him  a  valuaUe 
friend  and  neighbor.  He  was  loved  by  all  his  pupils  and  by  his  neighbors:  a 
sure  test  of  a  good  man.  He  died  at  his  home,  November  21,  1879,  of  apoplexy. 
Scientific  men  from  various  portions  of  the  State  and  from  other  States  were 
present  at  his  funeral  to  aid  in  doing  honor  to  him  who  had  done  so  much  for  the 
New  West.  Although  Professor  Mudge  never  claimed  the  honor  of  originating  the 
Kansas  Academy  of  Science,  and  in  his  report  on  the  organization  of  the  society 
published  in  the  Transactions  of  the  Academy  for  1870,  gave  this  honor  to  another, 
yet  he  was  the  first  and  last  president  of  the  Academy,  and  his  services  to  the 
society  were  invaluable.  As  long  as  science  has  a  votary  in  the  great  central 
plains  of  the  North  American  continent.  Professor  Mudge  will  not  be  forgotten. 

Mr.  Joseph  Savage  then  read  an  interesting  paper  on  Concretionary  Forms, 
which  was  amply  illustrated  by  specimens  from  all  portions  of  the  State. 

Professor  Lovewell  next  read  a  paper  on  Weather  Observations  in  Kansas. 
The  Professor  has  recently  inaugurated  a  system  of  State  meteorological  observa- 
tions, similar  to  those  of  Professor  Nipher  in  Missouri,  and  of  Professor  Hinrichs 
in  Iowa,  and  has  enlisted  in  its  behalf  a  large  number  of  observers  at  various 
points.  He  expects  shortly  to  have  reports  from  every  county  in  the  State.  The 
object  of  this  paper  was  to  indicate  the  general  scope  and  purpose  of  the  Kansas 
Weather  Service. 

Mr.  Eli  H.  Chandler,  of  Topeka,  discussed  in  an  illustrated  paper  the 
Feldspar  Groups  of  Minerals.    The  paper  was  a  contribution  based  on  originii 


obscrvatioDs,  Professor  Snow  then  read  a  paper  on  **The  Last  New  Kansas 
Bird,''  Since  the  last  meeting  only  one  species  has  been  discovered.  This 
makes  303  species  known  in  Kansas.  This  bird  is  the  Ibis.  In  Egypt  the  sacred 
Ibis  was  embalmed  and  formed  in  ancient  times  an  object  of  worship.  The 
specimen  was  taken  near  Lawrence  by  Mr.  W.  S.  BuUene.  Professor  Snow 
thinks  there  may  be  twenty-five  or  thirty  species  of  birds  in  Kansas  not  yet 
discovered^  and  wishes  to  learn  of  any  new  bird  that  may  be  found.  A  prelimi- 
nary list  of  reptiles  of  Kansas  was  read  by  F.  M*  Crozier-  The  author  enumerates 
eighty- seven  species,  including  twelve  species  of  tortoise,  thirteen  of  lizards, 
forty-two  of  harmless  snakes,  hvc  of  salamanders,  and  five  of  poisonous  snakes. 
Among  the  latter  the  copperhead  has  been  found  in  a  few  counties.  This  paper 
formed  an  important  contribution  to  this  branch  of  science. 

Judge  Adams  discussed  Irrigation.  He  said  the  papers  had  all  been  on  dry 
subjects ;  he  would  read  on  a  wet  one.  The  paper  gave  original  observations  and 
valuable  suggestions*  The  paper  referred  more  particularly  to  irrigation  in 
Western  Kansas,  to  Sequoyah  county,  and  counties  lying  round  about.  It  would 
pay  the  State  of  Kansas  to  make  a  careful  survey  of  those  portions  of  the  State 
that  need  irrigation. 

Mr.  H.  R.  Hihon,  of  Topeka,  read  a  paper  on  Rainfall  in  its  Relation  to 
Kansas  Farming.  The  paper  discussed  the  different  soils  of  the  State  and  their 
power  of  absorbing  moisture.  When  Kansas  was  first  settled  it  was  thought  the 
State  could  not  be  cultivated  west  of  Topeka  except  along  the  valleys.  Now 
good  crops  are  raised  300  miles  west  of  the  east  line  of  the  State.  Cultivation, 
planting  forests,  stopping  devastating  prairie  fires,  and  a  change  of  grasses,  with 
mulching  have  been  the  principal  means  of  these  great  changes, 

A  dry  stratum  of  air  near  the  earth  prevents  precipitation  of  moisture,  and 
the  storms  have  a  tendency  to  pass  over  us.  Storms  have  become  less  violent  and 
more  general.  The  changes  going  on  have  tended  to  establish  a  connection 
between  the  earth  and  the  clouds.  We  must  prevent  radiation  and  increase 
deposition  of  moisture.  As  an  evidence  that  our  former  dry  climate  is  passing 
away,  the  mirage  formerly  so  common,  and  a  result  of  a  dry  climate,  is  now 
seldom  seen.  Western  Kansas  may  never  have  as  much  rain  as  Eastern  Kansas, 
but  the  soil  does  not  require  it.  In  Western  Kansas  wheat  can  be  surely  raised 
three  years  out  of  four.  Stock  should  be  raised  in  Western  Kansas,  and  farmers 
should  learn  to  plow  deep.  The  author  believed  that  Kansas  can,  by  appUed 
science,  be  made  one  of  the  best  agricultural  States  in  the  Union. 

A  very  large  audience  gathered  in  the  senate  chamber  in  the  evening  and 
Professor  Lovewell  gave  a  lecture  on  **  Science  in  the  Common  Schools."  The 
lecturer  gave  a  brief  survey  of  science  instruction  in  the  schools  he  had  been 
connected  with  for  the  twenty-five  years  during  which  he  had  been  a  teacher. 
Twenty-five  years  ago,  science  was  subordinated  to  the  classics  and  other  studies. 
The  programme  of  school  studies  was  left  very  much  to  the  teacher.  Botany 
w»!  taught  by  ladies,  and  boys  were  not  expected  to  study  botany  any  more  than 
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they  would  embroidery.  Pupils  were  never  allowed  to  see  how  experinmH 
were  prepared.  When  Agassiz  came  over  there  was  a  great  change,  as  indiated 
by  such  schools  of  science  as  the  Sheffield  school,  at  Yale,  and  the  ChauBci 
school,  at  Harvard.  The  lecturer  gave  some  recent  personal  observatioBi  of 
science  teaching  in  the  East.  He  spoke  of  science  literature.  Harpers*  sdence 
department  was  read  and  relished  as  much  as  any  other  department  of  the  magaane. 
The  leading  journals  now  are  called  upon  to  furnish  scientific  literature,  edited 
by  men  trained  in  this  department.  The  teaching  in  our  public  schools  has 
changed  very  much  in  twenty  five  years  and  science  is  gaining  ground. 

The  lecturer  then  considered  how  science  is  taught  in  our  schools.  The 
methods  are  very  much  improved,  still  there  is  too  much  of  books  and  too  litdc 
of  nature.  There  is  a  lack  of  originality.  The  grades  have  been  an  obstructioD. 
Public  schools  have  too  much  of  statistics  and  too  little  of  apparatus.  The 
laboratory  of  public  schools  is  often  a  rubbish  room.  Specimens  have  been 
considered  as  mere  curiosities.  Teachers  need  to  be  trained  to  scientific  methods. 
The  laboratory  should  be  a  place  of  work  and  investigation.  Two  things  hate 
worked  against  the  study  of  science.  Experiments  cost  something  and  science 
requires  hard  study.  There  are  many  means  of  scientific  illustration  in  every 
day  life  in  manufactories.  Professors  in  our  schools  have  often  been  on  the 
best  terms  with  the  superintendents  of  manufactories,  realizing  that  they  often 
furnish  the  best  illustrations  of  scientific  processes.  The  lecture  concluded  with 
valuable  suggestions  in  reference  to  the  improvement  of  our  schools  in  teaching 
science.  The  votaries,  however,  in  looking  over  results,  can  thank  God  and 
take  courage. 

CoL  Theo.  S.  Case  was  then  introduced  and  delivered  his  lecture  on  the 
ancient  city  of  Pecos,  New  Mexico.  This  lecture  was  recently  delivered  in 
Kansas  City  where,  as  well  as  at  Topeka,  it  was  well  received. 

The  Academy  met  in  the  Senate  chamber  on  Saturday  morning,  the  abun* 
dance  of  material  furnished  in  the  programme,  overflowing  the  limit  of  two  days. 
Mr.  B.  B.  Smyth,  of  Great  Bend,  read  a  paper  on  The  Plants  of  Central  and 
Southwestern  Kansas.  The  paper  was  illustrated  with  a  beautiful  herbarium  of 
the  plants  described.  The  author  said  he  had  traced  the  roots  of  the  Amorpha 
canescens  twenty-six  feet  deep  in  the  ground,  where  they  were  uncovered  in  dig- 
ging a  well.     The  paper  showed  original  work. 

Professor  Sadler,  of  Emporia,  was  called  upon  to  explain  a  pinch-cock,  with 
a  tangent  screw,  which  he  had  invented  to  aid  in  chemical  manipulation.  Wi^ 
this  ingenious  device  half  a  drop  can  be  obtained  in  a  given  time,  a  supply  very 
satisfactory  in  laboratory  processes. 

Mr.    D.    C.    Tillotson,    of    North    Topeka,    read   an  interesting  paper  on 
*' Fragments  of  Pottery  on  the  Upper  Solomon."     Some  of  the  pottery  was 
found  in  a  mound  partly  washed  away,  and  was  attributed  to  the  Mound-builders, 
d  some  of  the  pottery  to  the  Indians. 

Mr.  J.  C,  Cooper  gave,  by  invitation  of  the  president,  a  narrative  of  his 
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observations  relative  to  some  Mineral  Formations  in  Colorado,  He  spoke  parti 
ularly  of  the  natural  processes  by  which  minerals  have  been  deposited  ;  and 
favored  the  theory  of  infiltration,  by  which  minerals  have  been  deposited  from 
latution.  Minerals  may  have  also  been  deposited  by  vaporous  action  from 
below.  The  processes  of  mineral  deposition  were  so  various  that  he  thought  it 
was  safer  not  to  be  too  positive  in  our  theories. 

President  Lovewell  gave  a  narrative  of  a  visit  to  the  laboratory  of  the 
medical  college  of  Harvard  University,  and  of  some  new  and  very  interesting 
experiments  with  the  platysmagraph.  This  ingenious  instrument  shows  the 
influence  of  the  mind  on  the  muscles, 

A  student  had  said  he  could  translate  Latin  and  Greek  with  equal  facility, 
but  the  instrument  showed  that  the  translation  of  Greek  affected  the  muscles  the 
more* 

Professor  Snow  read  a  paper  making  valuable  additions  to  our  knowledge  o 
the  Coleoptera  of  Kansas. 

Prot  G.  H.  Failyer  read  a  paper,  with  illustrations,  on  the  Skeleton  of  an 
Elephant  found  near  Manhattan. 

Mr,  Savage  read  a  paper  on  Some  Implements  found  in  Trego  county. 

Judge  Adams  read  a  paper  on  Science  Teaching  in  common  schools.  Thii 
paper  contained  many  most  excellent  suggestions.  The  author  claimed  that  more 
science  should  be  taught  in  our  public  schools. 

Professor  Carruth  read  a  paper  making  valuable  additions  to  the  plants  of 
Kansas. 

Several  papers  were  not  read  for  want  of  time,  but  will  be  printed  in  the 
Transactions  of  the  Academy. 

The  Kansas  City  Review  of  Science  and  Industry  was  highly  compli- 
mented by  the  president  and  several  members  of  the  Academy,  and  its  editor 
ejected  an  honorary  member. 

After  the  transaction  of  some  routine  business  the  Academy  adjourned  subject 
lo  the  call  of  the  executive  committee. 


&9 


ST.   LOUIS  ACADEMY   OF  SCIENCE. 


A  meeting  of  the  Academy  of  Science  was  held  November  15th  at  Polytech- 
nic Hall,  Mr,  Albert  Todd  in  the  Chair  and  Professor  Nipher  acting  as  secretary. 

Professor  Nipher  made  a  report  on  the  proposition  to  change  the  place  of 
meeting  to  Washington  University,  and  stated  that  two  large  rooms  could  be 
secured  in  the  third  story  of  the  old  Academy  building.  The  cases  for  the  library 
will  cost  $175,  and  the  furniture  about  $25.  Owing  to  the  absence  of  Dr. 
Engelman,  the  committee  was  granted  further  lime  to  complete  arrangements 
for  the  removal. 

Corresponding  Secretary  Holmes  read  several  letters,  and  presented  a  large 
oimiber  of    publications   received   since   the  last  meeting.      He  also  spoke  of 
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Dawkins'  work  on  the  Antiquity  of  Man,  and  concurred  in  the  opinion  ihatli 
race  existed  in  the  middle  pliocene  period. 

Professor  Nipher  explained  Bell's  method  of  transmitting  light,  and  sh 
by  a  diagram  on  the  blackboard  how  rays  of  light  may  be  made  the  medium  \ 
speech  through  the  photophone. 

There  being  no  further  business,  the  meeting  adjourned  until  next  mondL  | 
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W^       The  Academy  of  Science  held  its  first  meeting  of  the  season  at  the  Ac 
P      hall  November  17,  and  was  well  attended.     The  lecture  of  the  evening  was  I 
I       Judge  Crozier,  on  ** Chief  Justice  Marshall,"     The  programme  for  the  remaind 
of  the  season   is  as  follows:     December  16th,   Dr.  Tiffin   Sinks,    **A  Visit  I 
Rome  illustrated;'*  January  13th,  Dn  W,  W.  Backus,  **  An  Old  Egyptian  The 
of  Creation  ;'*  February  icth,  Prof.  F,  A.  Fitzpatrick,  '*  Working  of  the  Siga 
Service;"  March   roth,   Prof.  W,  W,  Grant,  **Utihty  the  Test  of  Education  ;j 
April  7th,  W.   S.    Burke,    •*  Fossils;"  May  5th,    Dr.    R.  J.  Brown,  *' Medic 
Plants  of  Kansas."     There  will  be  a  meeting  between  every   two  of  the  ab 
dates,  when  lectures  will  be  delivered  by  parties  from  abroad  who  have  agreed  ( 
speak,  but  were  not  prepared  to  give  dates. 


GEOGRAPHICAL    NOTES. 


MR.  B.   LEJGH  SMITH'S  ARCTIC  EXPEDITION, 

The  following  piirticulars  of  the  voyage  of  the  «team  yacht  Eira,  of  Peo 
head,  belonging  to  Mr.   B.   Leigh   Smith,  of  London,  to  and  from   the  An 
regions,  have  been  furnished  the  Loudon  Times.     Mr,  Smith,  as  is  well  know 
has  had  considerable  experience  in  Arctic  navigation,  and  has  done  a  great  dd 
in  the  way  of  helping  to  clear  up  the  mystery  attaching  to  the  unknown  qua 
of  the  globe  near  the  North  Pole.     The  Eira  is  a  steam  vessel  of  350  tons  gr 
measuring  135  ft.  in  length  by  25  ft,  of  beam.     She  sailed  from  Peterhead  on  I 
19th  of  June,  with  a  crew  of  25,  all  told,  including  Mr.  Leigh  Smith,  owner ! 
the  yacht;  Mr.  W.  J.  A.  Grant,  photographer;  Dr.  Neale,  physician;  and 
tain  W.  LofJey,  as  ice  master.     The  object  of  the  expedition  was  to  follow  up  I 
discoveries  already  made  in  the  direction  of  the  North  Pole,  and  to  obtain 
high  a  latitude  as  circumstances  would  permit.   Afker  shipping  the  remainder  oft 
crew  at  Lerwick,  the  Eira  sailed  on  the  2 2d  of  June,  and  a  week  later  re 
Jan  Mayen  Island.     They  found  the  ice  almost  encircling  the  island—a  son 
what  rare  occurrence  at  that  late  season  of  the  year,  as  it  is  an  unusual  thing 
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le  ui>to  the  floes  so  far  south.     They  anchored  near  Egg  Island  at  4  a.  m.  in 

fathoms  of  water     That  morning  Mr.  Grant  and  others  went  ashore  with 

?  mtcntion  of  collecting  specimens  and  obtaining  photographs  of  the  place, 

X  by  noon  they  saw  the  ice  drifting  down  and  surrounding  the  ship,  and  thought 

prudent  to  return  on  1  oard.     The  ice  continuing  10  come  into  the  bay,  they 

learned  away  to  the  north-east,  but  were  confronted  by  the  main  pack,  which 

tused  them  to  alter  the  course  to  a  south-easterly  direction  to  avoid  being  beset 

ry  the  ice.     On  the  2d  and  3d  of  July  they  got  among  the  bladdtr-nosed  seals, 

nd  shot  over  300  of  these  animals.     They  followed  the  ridge  of  the  main  pack 

Inong  loose  ice  until  July  6th,  when  they  made  an  attempt  to  reach  Uie  east 

of  Greeland,   near  Cape  Bismarck — the  farthest  point   that  the  Germans 

hed.     Land  had   been  seen  about   100  miles  north  of  Cape  Bismarck,  and 

1.  Leigh  Smith's  intention  w^as  10  explore  northward  toward  the  point  marked 

ic  chart.     They  worked  in  toward  the  west  until  the  9th  in  75  40  latitude; 

le  weather  was  foggy,  and  all  the  time  the  ice  was  getting  closer  and  heavier, 

of  the  floes  met  with  being  very  large.     On  the  9th  nothing  could  be  seen 

ainn  the  crow's  nest   but  ice  closely  packed,  and  the  idea  of  going  further  west 

to  be  given  up.     It  was  very  discouraging  to  have  to  work  their  way  back 

but  it  had  to  be  done.     They  reached  the  open  sea  again  on  the  nth. 

B  the  evening  of  that  date  they  sighted  two  whalers— the  Eclipse  and  the  Hoi>e, 

r  Peterhead.     The  three  ships  remained  in  company  until  the  ijth,  on  the  morn- 

of  which  day  the  Eira  was  steered  northward  through  loose  ice.     On  the  i6th 

ley  came  upon  block  ice  in  75  50  north  latitude,  and  about  5  east  longitude,  and 

to  go  eastward  toward  Cloven  Point — a  well-known  landmark  to  the  north- 

of  Spitzbergen.      Passing  that  point  they  anchored  to  a  floe  of  land  ice  ofl' 

rdcome  point  on  the  18th,     The  intention  at  this  point  was  to  steer  north;   but 

Rcr  more  battling  with  the  ice  they  had  again  to  bout  ship  and  make  the  best  of 

icir  way  to  the   open  sea.     It  is  mentioned  as   an  unusual  circumstance  that 

islands  known  as  the  Norway s  and  Fair  Haven  were  closed  with  ice,      I  hey 

Bchored  at  the  head  of  Sroecrenburg  Bay  and  took  in  water  on  the  2otlj ;  and, 

ving  sailed  at  once,  were  taken  in  a  strong  gale  and  had   to  seek  shelter  in 

agdalen  Bay.     They  lay  there  three  days.     The  gale  over,  they  sailed  south- 

Ifd,  and  cleared  the  South  Cape  of  Spitxbergen  at  midnight  on  the  30th  of  July, 

id  next  day  came  upon  loose  floating  ice,  which  as  they  advanced,  got  much 

;  and  about  9  p.  m.,  w^hen  w^iihin  24  miles  of  Hope  Island,  they  had  to  take 

uth westerly  course  to  get  clear  of  the  ice.     They  reached  a  point  76  latitude 

kd  15  longitude,  and  wanted  to  work  norlhw?<rd  after  rounding  the  ice  toward 

iches  or  King  Charles  Land,  but  finding  this  impossible,  they  took  a  north- 

icrly  course  with  the  idea  of  getting  to  Franz  Josef  Land.     They  reached  the 

ck  ice  on  the  6ih  of  August  in  77  14  latitude,  and  the  course  had  again  to  \yt 

IJUiged.     Thence  they  continued  in  a  northeasterly  course,  leaving  the  ice  to 

west,  until  the8lh,  when  they  reached  79  4  latitude  iind  45  ^^8  east  longitude. 
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encountered  very  misty  weather.     On  August  lo  ihcy  reached  79  40  ktitodt^ 

about  46  50  east  longitude— the  farthest   point   yet  reached   in   this  dii 
Nothmg  could   be  seen  but  ice  in  very  large  and  heavy  floes,  although  il^ 
expected  that  land  would  have  been  in  sight.     They  returned  in  the 
with  the  intention  of  making  for  Franz  Josef  Land,  and  after  getting  dearoftl 
nth  were  caught  in  a  strong  gale  and  driven  south  as  far  as  78  17  latitiiife( 
46  19  east  longitude.     From  this  point  they  steamed  right  up,  and  on  the  1 
at  8  a.  m.,  they  sighted  the  land.     In  the  afternoon  they  anchored  to  a  luidl 
attached  to  an  island  off  the  mainland — some  i  }i  miles  long.     Here  they  fo( 
large  numbers  of  walruses,  and  that  evening  the  party  shot  no  fewer  thui  1 
them.     They  tried   hard   to   capture  a   young  walrus  alive»  bm    failed, 
caught  seven  young  snow  birds  with   the  intention  of  bringing  them  homc^l 
only  one  survived  the   passage,  and  it  was  dispatched  to  the  Zoological  Ga 
along    with    two    live    bears    on     Saturday,       Next  day  they  had  to  shift j 
account  of  the  drifting  of  the  ice,  and  in  the  afternoon  anchored  to  a  floe ! 
two  miles  long  at  a  distance  of  ten  miles  from  the  land.      Far   ** inland'' 
found  an  enormous  tree  with  branches  and  roots  apparently  complete  as  it  I 
been  torn  out  of  the  ground.     It  is  a  common  thing  to  hnd  drift  wood  in  1 
regions,  but  an  entire  tree  is  a  rare  sight.     It  is  likely  that  the  tree  was  a  Sib 
larch,  and  that  it  had  been  washed  down  by  some  of  the  Siberian  rivers. 

On   the    1 6th  they  came  upon  another  island,  on   which   they  landed, 
erected  a  staff  on  a  cairn,  in  the  center  of  which  they  left  a  record.     On  * 
islands  a  number  of  curious  specimens  were  founds     The  last  Dutch  exp 
sighted  land  westward  of  this,  and  called  it  Barents  Hook.     This  point  wis  I 
seen  by  Mr.  Smith,  and  the  Eira  was  steered  toward  the  land.     They  passed! 
point  close  to  the  land  in  foggy  weather.     Early  one  morning  they  landed  00 ( 
island  some  20  miles  from  the  easternmost  point,  and  found  luxuriant  vcgei 
While  off  this  island  they  sounded  and  found  the  average  depth  to  be  from  \i 
20  fathoms  about  a  mile  off  the  coast.      At  noon  on  the  18th  they  discovc 
new   harbor,  which  they   had    no  hesitation  in  naming  Eira  Harbor,  after 
vessel.     It  is  formed  by  two  islands,  and  affords  good  anchorage  of  from  H 
seven  fathoms.     It  is  well  sheltered  from  all  sides.     It  lies  in  80  5  25  nonhl 
tudc,   and   about  48  50  east  longitude.     This   harbor  was  made  a  rendcil 
from  which   for  the  next  few  days,  numerous  trips  were  made  up  the  nun 
fjords  which  pierce  the  main  land  to  the  north  and  northwest.     From  the 
named  by  the  Dutch  Barents  Hook  they  traced  the  land  westward  some  no  1 
and  from  the  extreme  northwest  point  reached  sighted  land  40  miles  fuitJ] 
northwest.     They  found  that  this  land  was  divided  from  the  newly-disco^ 
islands  hy  a  sound,  which  seems  to  be  an  extension  of  Mark  man's  Sound. 
in  this  hitherto  unexplored  tract  of  sea  they  discovered  seven  small  islands,  I 
measuring  four  to  five  miles  long,  and  four  larger  islands — these  latter  1 
the    vicinity  of  Eira  Harbour — the  largest  from  18  to  20  miles    long, 
smallest  ixom  six  to  seven  miles  long.     They  are  all  covered  with  glaciers! 
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irfielda,  with  blulT,  black  headlands  on  the  southern  exposures^  whereon  was 

station.     A  large  quantity  of  Arctic  flowers  and  other  specimens  was  col*i 

ed  and  brought  home.     On  one  of  these  islands  close  to  the  harbor  were  hills 

feet  above  the  level  of  the  sea,  but  large  tracts  of  fiats  were  seen  stretching 

the  foot  of  the  hills.     On  one  of  these  islands  they  caught  the  two  bears 

|h.   as    mentioned    above,    were    sent    to    the    Zoological     Gardens.       The 

^Bip   from  Eira   Harbor  was  made   on  August  24,  and  it  was  on  that  day 

^mey  reached  the  most  northerly  point  yet  attained  in  that  direction— 80  30 

kli  latitude^  and  about  40  east  longitude.     From  that   point  they  could  see 

,  to  the  northwest,  some  40  miles  off,  and  it  was  supposed  that  this  was  but  a 

inuancc  of  the  same  coast  line.     I'his  they  intended  to  follow  up,  but  they 

again  to  give  up  the  attempt  in  consequence  of  the  ice  driving  along  the 

'c  and  carrying  the  ship  along  with  it.     Mr.  Leigh  Smith's  opinion  is  that, 

tber  this  land  extends  in  a  continuous  line  northwest  or  forms  the  outline  of 

trate  islands,  it  forms  a  very  good  basis  whence  to  prosecute  researches  further^ 

Jiward.     When   they  found  further  progress  impossible  they  returned,  and 

wienced  very  bad  weather.     In  one  of  the  deep  bays  which  indent  the  coast 

sighted   two  Greenland  whales,  in  about  the  same  latitude  as  the  furthest 

Jk  point  attained.     They  made  for  Eira  Harbor  again,  but  found  it  full  of 

e  ice.     Proceeding  eastward,  they  anchored  in  a  small  bay  to  the  west  of 

tnts  Hook.     From  that  point  they  steamed  south  a  little  to  clear  a  large  quan- 

of  ice  that  had  come  out  of  the  fiords,  and  on  the  30th  of  August  they  found 

Kiselve^  dose  to  Cape  Tegetthoff,  which  had  been  discovered  by  the  Austrian 

iedition  in   1873.     In  that  expedition  their  vessel,  the  Tegetthoflr,  was  aban- 

led,  and  the  explorers   persevered  in  their  mission  by  means  of  sledges;    but 

Ugh  they  succeeded  in  establishing  the  existence  of  the  land,  they  had  to 

Wi  and  make  for  Nova  Zembla  in  a  boat.     Mr.  Smith  made  a  search  for  any 

be$  of  the  abandoned  vessel,  but  found  nothing  except  a  "can"  on  Wilczekil 

itwj.     They  found  fast  ice  between  Hall  Island  and  Salm   Island,  and  also  1 

twcen  the  latter  island  and  Lamont  Island,  so  that  there  was  no  means  of  getting 

I  to  the  east  or  northeast,  and  as  the  ice  was  coming  down  they  resolved  to  try 

cut  across   by  Spirzbergen   to   VViches  Land,  or,  as  otherwise  called^   King 

irles  Land.     In  this  endeavor  their  common  enemy,  the  ice,  confronted  them 

compelled  them  to  alter   their  course.      They  sailed  close  to  the  edge  of 

ice  as  far  as  75)^  north  and  46 >i  east  before  they  could  get  west.     They 

chcd  Mope  Island  on  September  10,  and  again  endeavored  to  work  northward 

the  cast  coast  of  Spitzbergen,  but  on  the  nth  the  weather  became  very  rough, 

for  three  days  the  ship  was  tossed  about  in  strong  gales.     They  cncountere 

»erous  small  icebergs.     Seeing  that  nothing  could  be  done  in  this  direction — 

.ck  of  ice  being  discernible  in  the  distance — they  took  a  westerly  course  until 

y  sighted  the  South  Cape,  and  then  steamed  up  Storfjord  and  anchored  on  the 

h  near  Ginevra  Bay.     From  a  hill  here  they  could  see  the  sea  to  the  eastward 

clear  of  block  ice,  although  icebergs  could  be  seen  floating  about.     From 
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ibis  point  Wiches  Land  could  be  distinctly  seen.     Hinlopen 

to  be  free  of  ice.     On  the  20th  ihey  anchored  at  the  entrance  of  Walter  Th; 
Straits— where  they  took  in  ballast— which  were  also  clear  of  ice*     Ofl 
they  were  off  Wales  Point,  and  from  there  they  sailed  with  a  fair  wind  10 
merfest,  in  Norway,  which  they  reached  on  the  2sth  of  September.     From 
they  steamed  through  the  fjords  to  IVorasoe,  and  thence  to  Bodoe.     On  ti 
from  Tromsoe  the  Eira  went  ashore,  while  under  the  charge  of  a  pilot,  on 
at  the  entrance  to  Tie!  Sound,  about  11   o'clock  at  night  and  just  as  they 
drawing  up  to  the  anchorage.     The  crew  made  great  efforts  to  release  the 
but  in  vain,  until  on  the  4th,  when  the  Norwegian  steamer  Nordsjeme^ 
happened  to  be  passing,  towed  her  off  with  some  difficulty.     They  left 
the   7th,  and,   after  touching  at   Lerwick  on    the    nth,   reached   Peierbci 
the  1 2  th  of  October.     In  the  course  of  the  voyage  some  enormous  icebergs 
seen,  measuring  from  10  to  12  miles  long,  having  flat  "table  lands*'  oti  th( 
rising  to  the  height  of  about  200  feet.     They  shot  15  bears  and  27  waJruseJ 
saw  great  quantities  of  saddle-back  seals  in  the  water.     No  reindeer  were 
but  snow-hwite  foxes  were  abundant.     Careful  observations   were   taken 
temperature  and  other  meteorological  tests.      Mr.  Grant  also  took  numerous 
tographs  of  the  places  visited,  and  some  very  interesting  specimens  of  fisl 
animals  were  dredged  up  and  preserved  for  inspection  by  scientists  in  thtscoi 
I  Efforts  were  made  to  capture  young  walruses,  but  they  were  unsuccessful, 

^B  one  occasion  one  of  the  boats  w^as  stove  in  in  the  attempt.  It  is  gratti 
^^  have  to  state  that  no  serious  case  of  illness  occurred  during  the  voyage, 
I  Eira  is  to  remain  at  Peterhead  until  the  opening  month  of  next  year,  when' 

I  understood  Mr,  Smith  will  renew  his  researches. 


THE  FRANKLIN  SEARCH. 


We  announced  yesterday  the  return  in  safety  of  the  latest  Arctic  e> 
Lieutenant  Schwatka,  of  the  United  States  Navy,   and  his  gallant  con 
who  reached  this  week  the  whaling  metropolis  of  Massachusetts,  were 
sioned,  not  to  make  independent  discoveries  in  the  region  of  the  North  Fok,  uu 
to  search  for  relics  of  the  Erebus  and  Terror.     In  the  process  of  tracking  the  roo*» 
steps  of  earlier  explorers  they  have,  however,  probably  undergone  as  many  biflt, 
ships  and  had  to  face  as  many  new  difficulties  as  if  the    way  had  never  lirtB 
pioneered  before.       Expeditions  such   as  this  are  games  oi  ** follow  my   leader** 
in  which  no  peril  may  be  circumvented  which  has  once  been  encountered,  ami  a© 
easy  alternative  may  be  adopted.     The  common  type  of  Arctic  journeys  preaap 
poses  permanent  quarters  in  ships   specially    constructed  and  equipped  to  rejn^ 
duce  as  much  as  may  be  the  comforts  of  civiliied  life  and  a  temperate  climiteit 
the  frigid  North.     Dr.  Kane  and  other  Arctic  voyagers  have   told  how 
is,  when  the  ship  is  arranged  for  the  night,  to  look  around  the  warm  cabin 
most  forget  the  surrounding  waste  of  savage  desolation.     Dangers  and  difficult^ 
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^iniserics  can  never  be  excluded  in  this  kingdom  of  darkness  and  winter.    No 

Lean  be  so  well  found  as  to  be  secure  from  them.     But  in  a  land  expedition, 

Ljeutenant  Schwatka  commanded,  while  the  dangers  are  as  many,  the 

ions  of   daily  existence  are  multiplied  a  hundredfold.     The  records  of 

l's  land   expeditions,  sixty-one  and  fifty-five   years  ago,   and  of  Back's, 

years  later,  demonstrate  what  these  are.     The  American  members  of  the 

Search  Expedition  might  repeat  those  ancient  tales  of  continual  conflict 

I  numbing  cold  and  privation  with  variations  of  their  own.    Experiences  like 

of  a  sledge  journey  of  eleven  months  it  would  be  difficult  to  match  even  in 

[  painful   reminiscences  of  Arctic  labors.      Always  conscious  of  an  enemy  on 

\  watch  about  their  path  they  must  at  intervals  have  felt  his  sword  at  their  very 

None  who  have  not  braved  an  Arctic  winter  can  rightly  understand  the 

1  meaning  of  a  temperature  a  hundred  degrees  below  freezing-point.     How 

frames  endured  such  an  ordeal  it  is  hard  to  imagine.     Only  the  human 

\  of  power  to  bear  what  others  have  borne,  and  the  instinct  of  an  obligation 

t  no  scattered  clues  of  hapless  generous  endeavor  perish  unrecorded,  could  have 

this  little  company  of  dauntless  sailors  amid  the  warning  evidences  of 

r  remorselessness. 

Confronted  with  Arctic  mysteries  men  forget  the  minor  distinctions  of  race 

lomntry.     They  appreciate  one  another's  perplexities;  they  take  up  the  task 

point  at  which  their  forerunner  has  been   compelled  to  relinquish  it ;  and 

]  award  him  his  full  share  in  the  glory  of  final  success.     Praise  is  not  grudged 

\  hand  which  has  passed  on  the  torch,  though  it  could  not  fire  the  beacon. 

1 18  no  stint  of  tears  from  the  survivors,  whatever  their  nation,  for  lives  sacri- 

l  to  the  attainment  of  an   end,  but   left  without  the  prize.     Citizens  of  the 

I  States  and  Englishmen,  Danes  and  Swedes,  North  Germans,  and  Austrians 

\  emulous,  not  envious  of  a  courageous  example  which  has  been  set  by  aliens  in 

I ;  they  acknowledge  the  common  burden   of  a  duty  to  bear  testimony   to 

:tories  which  those  aliens  have  won,  and  to  the  cost  they  have  paid.     No  page 

I  brighter  in  the  history  of  human   enterprise  than  that   which  enumerates  the 

;  efforts   of  a  succession  of  explorers  differing  in  blood  and  allegiance  to 

from  oblivion  the  work  of  Sir  John   Franklin   and   his  comrades.     The 

Arctic  explorers  whose  letters  we  publish  to-day  express  a  natural  regret 

the  success  which   Lieutenant  Schwatka  has  won   should  not   have  been 

^ed  by  their  own  countrymen.     But  Englishmen  may  rejoice  that  in  the  long 

[  glorious  chronicle  of  these  expeditions  their  kinsmen  from  the  great  American 

ablic  share  no  unequal  space  with  themselves.     The  munificence  of  citizens 

f  the  United  States  went  hand  in  hand  with  the  affection  of  Lady  Franklin  and 

\  conscience  of  the  British  nation  in  the   resolve  to  bring  succor  or  to  build  a 

If  it  was  given  to  M'Clintock  to  disperse  the  clouds  which  enveloped  the 

ite  of  the  vessels  and  their  crews,  Kane  in  the  Advance  had  helped  to  penetrate 

I  Jie  darkness.     Lieutenant  Schwatka  has  now  resolved  the  last  doubts  which 

\  eoold  have  been  felt.     He  has  traced  the  one  untraced  ship  to  its  grave  beneath 
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the  ocean,  and  cleared  the  reputation  of  a  harmless  people  rrom  an 
reproach.  He  has  given  to  the  unbtiried  bones  of  the  crews  probably  I 
safeguard  against  desecration  by  wandering  wild  beasts  and  heedless  Ea 
which  that  frozen  land  allowed.  He  has  brought  home  for  reverent  sept 
a  kindlier  soil  the  one  body  which  bore  transport*  Over  the  rest  he  hai 
monuments  to  emphasize  the  undying  memory  of  their  sufferings  and  their 
He  has  gathered  tokens  by  which  friends  and  relatives  may  identify  the 
and  revisit  in  imagination  the  spots  in  which  the  ashes  lie.  Lastly,  he  Ital 
home  with  him  material  evidence  to  complete  the  annals  of  Arctic  expl 
Sir  Leopold  M'Clintock  found  that  the  brave  men  who  perished  on  their 
retreat  before  the  legions  of  cold  and  disease  toward  Back's  River  had 
they  acknowledged  defeat  done  their  work.  The  Franklin  Search  Exj 
adds  the  concluding  link  to  the  chain.  There  are  skilful  eyes  and  shrcwdj 
the  dockyard  whence  the  Erebus  and  Terror  were  commissioned,  which 
with  the  proof  which  Lieutenant  Schwatka  supplies,  put  beyond  controvi 
question  of  the  right  of  the  especial  ship  of  the  two  to  the  fame  of  hat 
pierced  the  awful  barrier  of  the  North-West. 

It  has  been  a  point  of  honor  with  sailors  and  science  to  collect  the  fl 
vestiges  of  the  fate  and  acts  of  Franklin  and  his  companions.  The  ta 
length  finished.  Lieutenant  Schwatka  asserts,  on  grounds  which  at  pi 
means  exist  of  examining,  that  the  records  of  the  expedition  are  lost  b^ 
covery.  Captain  Parker  Snow,  on  the  other  hand,  is  of  opinion  that  th< 
may  yet  be  found.  However  this  may  be,  there  is  no  longer  any  secret  i* 
where  the  admiral,  his  officers,  and  his  men  sicken ed»  fell  down,  and  die 
sad  details  are  given  in  another  c  ilumn  this  morning  and  will  be  read  wi 
ful  interest.  What  the  unfortunate  explorers  did  is  known,  and  how  the 
Perhaps  it  may  be  thought  that,  now  the  book  of  Sir  John  Franklin's 
trae^edv  can  be  closed,  the  froitiess,  ungrateful,  sullen  Polar  seas  may  h 
their  dead  and  dull  repose.  Rather,  as  it  seems  from  our  correspondeni 
day,  the  sense  that  the  obscurity  of  a  long  past  incident  has  been  dissipi 
nerve  seamen  eager  for  honor  and  careers  to  push  the  boundaries  of  A 
possibilities  yet  further  forward.  They  will  forget  at  what  a  price  th| 
West  passage  was  completed.  They  will  make  the  graveyard  of  the  exp 
1845  ^^^^'^  starting  and  rallying  point,  as  men  build  their  homes  on  the 
cemeteries.  What  is  to  be  gained  by  making  a  habit  of  achieving  thtf 
West  or  the  North-East  passage  it  is  held  in  some  quarters  profane  to 
We  are  the  less  disposed  to  incur  the  reproach  that  we  admit  the  ua 
of  resisting  an  impulse  which  works  as  powerfully  in  Austrian  and  Get 
Swedish  as  in  British  and  American  breasts.  The  praise  of  courage  b 
main  inspiring  motive.  Still  less  is  it  the  craving  for  admiration »  or  thQ 
rewards.  Men,  especially  those  of  Anglo-Saxon  and  Scandinaivan  bloo^ 
match  themselves  against  the  caprices  of  the  elements,  and  to  learn  ther( 
own  capacity  to  do  and  to  endure.    Against  such  a  temperament  the 
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Bger  and  hardship  are  of  no  avaD.  Only  when  the  Polar  seas  and  lands  are 
lipedy  and  all  their  pitfalls  numbered  and  banked  up,  American  sailors  will 
be  from  importuning  native  millionaires  to  dispatch  them  northward,  and 
^l^ish  sailors  from  fretting  at  Lords  of  the  Admiralty  for  economizing  seaman's 
cs.  Huge  as  are  the  ramparts  to  be  assaulted,  and  obstinate  as  are  Arctic  ele- 
SBts  in  repairing  the  slightest  breaches  ever  made,  that  period  will  arrive  at  last. 
f  that  time  also  new  perils  at  least  as  apparently  insurmountable  will  have  been 
loovered  elsewhere  to  tempt  and  recompense  nautical  audacity. — London  Times y 
iplember  25  th,  1880. 


UBTURN  OF  LIEUTENANT  SCHWATKA'S  FRANKLIN  SEARCH  EX- 
PEDITION. 

The  members  of  the  Franklin  search  party,  under  the  command  of  Lieuten- 
t  Frederick  Schwatka,  United  States  Army,  reached  New  Bedford,  Mass.  Sep- 
SBd)er  22,  1880,  having  been  picked  up  by  Captain  Michael  Baker^  of  the  bark 
leorge  and  Mary,  of  New  Bedford,  at  Depot  Island,  on  the  ist  of  August,  they 
bring  retiimed  to  that  point  from  their  sledge  journey  to  King  William  Land  on 
1 4th  of  March  of  the  present  year.  The  sledge  journey  was  the  longest  ever 
lide  through  the  unexplored  Arctic  region,  both  as  to  the  time  and  distance,  the 
Vty  having  been  absent  from  their  base  of  operations  in  Hudson  Bay,  eleven 
tOoAs  and  four  days.  During  that  time  they  traveled  2,819  geographical,  or 
,151  statute  miles.  It  was  the  only  sledge  journey  ever  made,  that  covered  an 
Btire  Arctic  winter. 

During  the  summer  and  fall  of  1879  they  made  a  complete  search  of  King 
WiDiam  Land  and  the  adjacent  mainland,  traveling  over  the  route  pursued  by  the 
«ws  of  the  Erebus  and  Terror  upon  their  retreat  toward  Back's  River,  and  while 
■>  engaged  the  party  buried  the  bones  of  all  those  unfortunates  remaining  above 
pound  and  erected  monuments  to  the  memory  of  the  fallen  heroes.  Their  re- 
mrch  established  the  mournful  fact  that  the  records  of  Franklin's  expedition  are 
mt  beyond  recovery. 

The  Natchilli  Esquimaux,  who  had  found  a  sealed  tin  box  about  two  feet  long 
■id  one  foot  square,  filled  with  books,  at  a  point  on  the  mainland  near  Backs 
Uver,  where  the  last  of  the  survivors  of  Franklin's  party  are  supposed  to  have 
faally  perished,  were  interviewed  by  Lieutenant  Schwatka.  These  natives  broke 
open  die  box  and  threw  out  the  precious  records,  which  were  then  either  scattered 
to  the  winds  of  thirty  Arctic  winters,  or  destroyed  by  the  children,  who  took  them 
to  their  tents  for  playthings.  This  point  was  not  only  searched  by  Lieutenant 
khwatka's  party,  but  by  nearly  the  entire  Natchilli  nation,  inspired  by  a  promise 
rf'a  great  reward  for  the  discovery  of  any  remnant  of  books  or  papers  no  matter 
rfaat  was  theur  present  condition.  This  search  failed  to  discover  any  of  the  records 
at  resulted  in  the  finding  of  a  skeleton  of  a  sailor  about  five  miles  inland.  Its 
nstence  was  previously  unknown,  even  to  local  tribes.     Every  native  who  could 
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impart  any  inforraation  concerning  the  lost  crews  were  hunted  up  and  intc 
Some  of  them  had  not  seen  a  white  man  since  Captain  Crozier^s  party  was  theft] 
The  interviews  were  made  through  the  medium  of  a  competent  interpreter^  ulkl 
this  way  much  valuable  information  as  to  the  loss  of  the  Franklin  records  wsj 
compiled,  It  also  made  known  the  fact  that  one  of  Frankh'n's  ships  drifted  dun  ( 
the  Victoria  Straits  and  was  unwittingly  scuttled  by  the  Ookjoolik  Esqu 
who  found  it  near  an  island  off  Grant  Point  dtiring  the  spring  of  1849.  At  I 
time  one  man  was  lying  dead  in  the  steerage,  and  during  the  same  year  the  1 
tives  saw  tracks  of  four  white  men  in  the  spring  snows  on  the  nnainland- 

The  expedition  started  from  the  base  of  operations  in  Hudson's  Bay  with| 
one  month's  rations  of  "civilized"  food  upon  their  sledges,  thus  volunD 
submitting  to  a  dependence  upon  the  game  of  the  country  through  which  thiyl 
passed.  The  white  men  of  the  party  began  living  upon  the  same  fare  and  coofum*] 
ing  to  a  mode  of  life  strictly  in  accordance  with  that  of  their  Esquimaux  \ 
tants.  The  result  is  shown  that  it  is  feasible  for  white  men  to  adapt  themsclv 
the  climate  and  life  of  the  Esquimaux  in  prosecuting  journeys  in  Polar  reg 
and  that  they  are  not  necessarily  restricted  to  any  particular  season  of  the 
for  that  purpose,  but  can  travel  at  any  time  and  in  the  same  way  in  which 
natives  travel.  A  large  quantity  of  relics  has  been  gathered  by  the  party,  not  to! 
gratify  morbid  curiosity,  but  to  illustrate  the  last  chapter  of  the  history  of  Sir  JojiJ 
Franklin's  expedition.  From  each  spot  where  the  graves  were  found  a  few! 
were  selected  that  may  serve  to  identify  those  who  perished  there.  A  pie 
each  of  the  boats  found  and  destroyed  by  the  natives  has  been  brought  away,; 
gether  with  interesting  though  mournful  relics  in  the  shape  of  the  prow  of  onc< 
their  boats,  the  sledge  upon  which  it  was  transported  and  part  of  the  dragrofie  I 
upon  which  these  poor  fellows  tugged  until  they  fell  down  and  died  in  their  iracb 
In  addition  to  these  the  party  secured  a  board  which  may  serve  to  idencifjr tk  | 
ship  which  completed  the  northwest  passage. 

They  have  also  brought  the  remains  of  an   officer,  Lieutenant  John  irviufi^ 
third  officer  of  the  Terror,  which  were  identified  by  a  prize   medal  found  ia] 
open  grave.     The  party  endured  many  hardships  and  were  once   threatened  1 
starvation,  not,  as  might  be  supposed,  in  the  course  of  the  sledge  journey,  boi 
after  their  return  to  Hudson's  Bay.    When  the  party  reached  Depot  Island  there  wi» 
but  one  saddle  of  meat  on  the  sledges^  although  the  return  journey  was  rosdt , 
through  a  country  where  game  could  be  procured.     This  was  due  to  the  fact  tb<J 
before  the  expedition  set  out,  an  ample  supply  of  provisions  was  left  in  the  < 
Captain  Barry,  of  the  schooner  Eothen,      He  had  retained  the  food  on  boonll 
ve&sely  stating  that  he  could   take  better  care  of  it,   and  promised  to  leave  if  li' 
Depot  Island  before  returning  home. 

Instead  of  finding  the  provisions  the  party  found  the  natives  short  of  food, » 
they  had  been  twice  before  during  the  same  winter,  when  they  were  compelled  P 
eat  their  dogs.  Successive  storms  prevented  the  hunting  of  walrus,  which  is  tbci? 
dmain  dependence  at  this  season.     Lieutenant  Schwatka's  party  were  coiiseque&tl} 
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f  ieveral  days  without  food,  and  were  reduced  to  the  necessity  of  eating  seal 
IS,  Mralrus  hides  and  other  refuse.  The  conclusion  was  forced  upon  the  ex- 
ion  that  Captain  Barry,  for  whatever  unexplained  cause,  had  left  for  home, 
ng  with  him  the  much  needed  supplies.  No  material  sickness  occurred 
tiring  the  absence  of  the  expedition  in  the  field  and  no  severe  frost  bites  were 
txperienced  by  any  of  the  party. 


STANLEY  AND  THE  CONGO. 

While  nearly  all  the  States  of  Europe  are  represented  by  their  explorers  in 
he  Dark  Continent,  America  may  well  be  proud  that  the  most  important  of  all 
lie  expeditions,  the  great  Congo  mission,  is  under  the  command  of  her  own 
epresentatives,  Henry  M.  Stanley,  or  rather  Dr.  Stanley,  as  he  should  be  called 
low,  since  the  Imperial  Leopold-Carolinian  University  at  Vienna  conferred  this 
lonorary  title  on  the  greatest  of  all  African  explorers  for  his  invaluable  services 
ence  and  civilization.  There  is  but  little  news  from  Stanley*s  expedition, 
:h  is  still  in  the  camp  at  Vivi,  on  the  Congo,  130  miles  from  its  mouth  and 
the  second  cataract.  It  is  reported  that  of  his  eight  European  companions 
has  deserted,  while  three  others  have  already  succumbed  to  the  bad  climate 
IDd  exf  austing  work.  One  of  these  was  Alexander  S.  Deane,  the  engineer  of 
the  small  steamer,  passing  up  and  down  the  river  with  stores  and  mails  for 
tanley^s  station.  He  died  suddenly  of  fever  on  May  14,  at  Dutch  House, 
banana  Point,  mouth  of  Congo.  Of  Stanley's  five  boats  three  were  temporarily 
lisabled,  one  large  iron  launch  had  sunk,  and  the  chief  steamer  Belgigne,  was  at 
kmana  being  repaired  Still  Stanley's  energy  is  reported  to  be  unimpaired  and 
pie  reinforcements  are  being  sent  out  to  him  by  his  employers,  the  Belgian 
ntemational  Association.  Adolph  Gilles,  who  for  six  years  was  agent  at  Cape 
P^lmas  and  Grand  Bassam  for  a  Dutch  trading  house,  left  Antwerp  on  March  25 
t,  accompanied  by  Engineer  Geoffroy,  They  expected  to  join  Stanley  in 
ilty  days,  and  will  then  superintend  the  erection  of  his  trading  stations  on  the 
"  Dgo.  The  chief  party  of  reinforcements,  however,  was  to  leave  Liverpool 
pre  the  end  of  last  month.  It  consists  of  five  Belgian  officers,  namely : — 
e  leader,  Lieutenant  Braconnier,  of  the  cavalry;  Lieutenants  Haron  and 
V^lcke,  of  the  Engineers ;  Paul  Neva,  of  the  road  and  bridge  service,  and  Lieu- 
tenant  von  Hesse,  of  the  Royal  Navy.  Their  exertions  will  be  chiefly  devoted 
»  assisting  Stanley's  efforts  in  building  a  road  through  the  wild  coast  range  of 
lOuntains,  on  which  he  can  transport  his  boats  and  supplies  overland  past  the 
terrible  series  of  the  thirty- two  Livingstone  falls.  Lieutenant  Haron,  however, 
win  not  join  his  companions  till  later  on  the  Upper  Congo,  as  he  has  been  charged 
by  tJie  King  of  Belgium,  who  is  president  of  the  International  Association,  with 
secret  mission  to  Africa  which  may  occupy  him  for  ten  months,  whereupon  he 
irill  join  Stanley.     He  sailed  August  23  for  his  new  destination. 

IV-41 
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OTHER  CONGO  EXPEDITIONS. 

Besides  Stanley's  expedition  some  other  attempts  are  also  being  madeto 
explore  the  great  Congo.  Mr.  McCaul,  of  the  Congressional  Inland  Misioiv 
has  already  left  England  for  the  west  coast  in  order  to  make  his  way  into  the 
interior  by  the  northern  bank  of  that  river,  while  the  Baptist  Missionary  Sodetf 
have  sent  out  Mr.  W.  Comber.  He  left  England  on  April  26,  1879,  landed  it 
Mussuka,  on  the  Congo,  July  2,  and  reached  San  Salvador  south  of  that  stream. 
He  there  established  a  depot,  leaving  two  of  his  companions,  and  went  on  widi 
a  third  to  Stanley  Pool,  above  the  falls,  in  order  to  establish  there  a  seand 
station.  If  he  succeeds  the  mission  will  attempt  to  transport  a  small  steamsh^ 
to  that  navigable  part  of  the  Congo,  Robert  Arthington,  of  Leeds,  having  ofiered 
the  society  $20,000  in  aid  of  this  Congo  special  mission,  and  particularly  for  the 
purchase  and  perpetual  maintenance  of  a  steamer  on  that  river  and  its  affluents. 
He  also  stipulates  for  the  establishment  of  mission  stations  at  the  mouths  of  die 
great  tributaries,  Ukuta  and  Ikelemba. 


PROPOSED  AUSTRIAN  EXPEDITION. 

The  Vienna  Geographical  Society  has  issued  an  appeal  for  subscriptions  for 
an  Austrian  expedition,  which  Dr.  Emil  Holub  has  decided  on  undertaking.  Dr. 
Holub  intends  crossing  the  whole  length  of  Africa,  from  south  to  nortii.  Hewl 
start  from  the  Cape  of  Good  Hope  and  penetrate  to  the  Zambesi,  thence  expkxe 
the  Maruthemambunda  territory,  the  water-shed  district  between  the  Zambeaand 
the  Congo,  visit  the  lake  sources  of  the  Congo,  and  from  there  through  Danfiir 
he  will  try  to  reach  Egypt.  Dr.  Holub  expects  the  journey  to  extend  over  three 
years.  The  expenses,  he  reckons,  will  amount  to  about  50,000  florins,  5,000  rf 
which  he  can  himself  supply. 


M.  SIBERIAKOV'S  EXPEDITION  TO  THE  YENISEI. 

News  has  been  received  from  the  steamer  Oscar  Dickson,  which,  with  its 
proprietor,  Siberiakov,  on  board,  set  out  some  time  ago  to  penetrate  through  the 
Arctic  Sea  to  the  Yenisei.  The  ship  and  crew  on  the  19th  of  September  were  in 
excellent  condition  at  Kabarova.  They  had  met  with  great  difficulties,  and  had 
so  far  been  unsuccessful  in  their  object,  but  were  on  the  following  day  to  make 
a  fresh  attempt  to  find  a  passage  through  the  Sea  of  Kara. 


A  PRIVATE  ARCTIC  VOYAGER'S  EXPLORATIONS. 

telegram  dated  Hammersfest,  September  25,  has  been  received  from  Ifr* 
mith,  a  private  gentleman,  on  a  summer  voyage  in  the  Arctic  regioDi  i^ 
V  steamer.     He  states  that  he  made  Franz  Joseph's  land  August  14,  ani 
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explored  the  west  coast  to  80°  50'  north  latitude  aod  40**  east  longitude.  He 
could  see  land  forty  miles  beyond  Markham ;  says  this  is  the  best  done  yet  in 
this  directioD.  Mr.  Smith  closes  his  dispatch  with  the  statement  that  the  explo- 
ration of  the  Pole  is  not  impossible. 


ENGINEERING. 


THE  C,  B.  &  Q.  RAILROAD  BRIDGE  AT  FLAITSMOUTH,  NEB 

BY  A.  L,  CHILD,   M,   D. 

We  approach  this  bridge  from  Plattsmoiith  on  the  west  bank  of  the  Missouri 
fiver  by  a  side  hill  cot  and  embankment^  down  the  river  one-half  mile,  and  then 
enter  a  cut  through  the  river  bluffs  of  another  half  mile  ranging  from  eighty-fivcj 
feet  as  a  maximum  depth,  downward. 

This  cut  exhibits  several  features  of  interest  to  the  geologist. 

It  is  entirely  within  the  loess  formation,  the  whole  body  of  which,  in  this 
cut,  is  permeated  with  cracks  of  from  one-fourth  inch  to  four  inches  in  width, 
ntmiing  in  various  directions,  which  have  been  filled  with  a  carbonate  of  lime* 
This  lime  hardens  to  a  strong  crusty  substance  on  exposure  to  the  atmosphere, 
aod  then,  as  the  surface  of  the  cut  disintegrates  and  falls  away,  these  seams  of 
lime  are  left  projecting  beyond  the  surface. 

These  cracks  are  probably  the  result  of  earthquake  action  in  some  past  time. 

Again,  the  sides  of  the  cut,  under  an  almost  continued  change  of  direction, 
offer  exposures  to  any  and  every  point  of  compass;  and  thus,  in  its  different 
parts,  it  is  subject  to  all  grades  of  storm  action.  And  as  these  storms  act  with 
more  or  less  force  upon  the  surface,  they  leave  different  but  very  positive  evi- 
dences of  stratification  and  consequendy  of  subaqueous  deposits. 

As  we  approach  the  east  end  of  the  cut,  we  pass  the  debns  of  an  iceber 
lich  stranded  here  in  the  earlier  ages  of  the  loess  deposition. 

We  now  enter  upon  the  west  end  viaduct,  an  iron  structure  of  one  hundred 
and  twenty  feet  in  length,  and  some  fifty  feet  in  height. 

This  short  viaduct  bears  us  to  pier  No,  i,  on  the  west  bank  of  the  river, 
ITiis  pier  is  founded  on  rock  thirty  feet  below  low  water  mark.  The  excavation 
for  it  was  made  in  a  coffer  dam  through  sand,  blue  clay  and  boulders.  The  coffer 
dam  was  filled  with  beton  and  rubble  stone;  and  masonry  began  at  two  feet 
below  low  water  and  was  raised  sixty-lwo  feet  above. 

The  bridge  proper,  of  two  spans,  each  of  four  hundred  feet,  commences  here  ; 
the  eight  hundred  feet  reaching  the  east  bank  of  the  river  at  ordinary  stages  of 
water.  The  bridge  of  steel  and  iron  is  elevated  on  its  three  piers  sixty-two  feet  above 
low  water,  and  with  its  network  of  posts,  webs,  ties,  struts,  etc,  the  superstruc 
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ture  rises  fifty  feet  above  the  piers.     It  is  a  Pratt  or  Whipple  truss  structure  with 
inclined  end  posts,  the  web  being  arranged  with  double  intersections. 

Each  span  has  sixteen  panels  of  twenty-five  feet  each. 

The  ties  are  in  two  lengths  and  couple  on  pins  passing  through  centers  of 
the  posts.  Attached  to  these  pins  a  strut  extends  between  each  pair  of  posts, 
and  a  system  of  diagonal  wind  bracing  connects  these  struts  with  the  top  lateral 
struts. 

The  middle  of  each  inclined  end  post  is  supported  by  a  horizontal  lattice 
work  strut,  which  reaches  to  the  first  vertical  post. 

The  floor  beams  are  riveted  to  the  posts  immediately  above  the  bottom  chords, 
and  act  as  lateral  struts,  the  lateral  ties  being  coupled  on  pins  passing  through 
jawnuts  screwed  on  ends  of  the  lower  chord  pins. 

The  stringers  are  riveted  to  the  webs  of  the  floor  beams. 

From  pier  No.  i  we  pass  to  pier  No.  2.  This  pier  is  midway  over  the 
river,  four  hundred  feet  from  pier  No.  one,  on  the  west  bank,  and  the  same  from 
No.  three,  on  the  east.  This  pier  is  based  on  rock  thirty-two  and  a  half  feet  below 
low  water,  by  sinking  a  pneumatic  caisson,  twenty-one  by  fifty-one  feet,  through 
fifteen  feet  of  sand.  This  is  surmounted  by  a  timber  crib-work  filled  with  beton. 
The  masonry  was  begun  at  two  feet  below  low  water.  Like  numbers  i  and  3, 
this  pier  rises  sixty- two  feet  above  low  water  to  the  railroad  bank. 

Another  four  hundred  feet  and  we  reach  pier  No.  3,  on  the  east  bank  of 
the  river.  This  pier  is  based  on  rock  fifty-two  feet  below  low  water,  and  was 
built  in  a  pneumatic  caisson,  the  same  as  No.  2.  The  masonry  was  begun  six 
feet  below  low  water.  At  this  point  the  entire  height,  from  the  base  of  the  pier 
up  to  the  top  of  the  bridge,  is  one  hundred  and  sixty-four  feet. 

These  piers,  one,  two  and  three,  have  all  the  same  general  form,  their 
several  tops  the  same  sixty-two  feet  above  low  water.  Under  the  coping  courses 
they  measure  eight  by  thirty-three  feet,  the  ends  being  circles  of  four  feet  radius. 
They  are  built  with  a  batter,  or  slope,  of  one-half  inch  to  the  foot  on  sides  and 
ends.  At  thirty-four  feet  below  the  coping  courses,  the  ends  are  changed  to  a 
pointed  form,  the  lines  being  arcs  of  circles,  struck  from  points  seven  feet  apart. 
At  the  foot  of  the  battered  work  the  piers  are  thirteen  by  forty-four  feet. 
They  are  of  first  class  rock-faced  masonry,  laid  in  Portland  cement  and 
backed  with  b6ton.  We  now  leave  the  channel  of  the  river  and  pass  on  over 
the  three  deck  spans,  of  two  hundred  feet  each.  At  two  hundred  feet  from  pier 
No.  3.  we  reach  pier  No.  4.,  which  is  based  on  rock  fifty-four  feet  below  low  wa- 
ter and  built  as  two  and  three,  in  a  caisson  eighteen  by  forty  feet,  through  sixty- 
five  feet  of  sand.  The  masonry  of  No.  4  begins  at  one  foot  above  low  water,  on 
the  top  of  fifty-five  feet  of  b^ton. 

Pier  No.  5  rests  on  seventy-eight  piles  driven  inside  of  a  curb  eighteen  bf 
forty  feet  to  an  average  depth  of  thirty  feet  below  low  water.  These  piles  arc 
capped  by  a  grillage,  and  bedded  inside  the  curb  in  beton ;  the  masonry  begins 
at  low  water. 


Pier  No.  6,  is  founded  on  concrete  twelve  by  thirty-three,  and  three  feetj 
deep.  The  masonry  of  piers  four,  five  and  six  measures  seven  by  twenty-sevenf 
feel  under  the  coping.  Each  has  semicircular  ends,  and  is  about  thirty  feet  in 
height.  The  three  deck  spars  rise  on  these  piers  to  a  height  of  about  thirty  feet, 
they  are  of  the  *'  Pratt  **  truss,  with  single  intersection  webs  and  inclined  end- 
posts,  and  ha%^e  eight  panels,  each  of  twenty-five  feet.  The  floor  beams  rest  on 
the  top  chords,  and  the  track  stringers  are  riveted  to  the  webs  of  the  floor  beams. 

Leaving  the  six  hundred  feet  of  deck  spans  behind,  we  pass  on  to  an  iron 
viaduct  of  fourteen  hundred  and  forty  feet  in  length,  and  ranging  from  thirty  toj 
twenty-five  feet  in  height ;  consisting  of  forty-eight  spans  of  thirty  feet  each,! 
On  this  viaduct  the  floor  systetn  is  uniform  with  that  of  the  preceding  five  spans, 
viz :  The  track  stringers  are  spaced  nine  feet  between  centers,  thereon  rest  nine 
by  nine  inch  oak  ties,  spaced  fifteen  inches  from  center  to  center,  leaving  open 
spaces  of  six  inches.  These  ties  are  generally  twelve  feet  long,  and  locked  on 
each  end  by  loxio  inch  guard  rails.  At  intervals  of  five  feet  a  sixteen  fool  tie 
projects  on  each  side  of  the  track  to  support  a  foot-walk,  and  at  intervals  of 
twenty-five  feet  ties  of  eighteen  feet  length  are  introduced  to  support  at  each  end 
an  iron  stanchion,  through  an  eye  in  the  top  of  which  a  three-fourths  inch  wire 
cable  traverses  the  nineteen  hundred  and  sixty  feet  of  iron  and  steel  work,  for 
hand  rails.  Three  by  four  inch  guard  angle  irons  are  also  bolted  to  the  ties  six 
inches  inside  of  the  track  rails,  to  guide  trains  accidentally  leaving  the  rails. 

Having  passed  the  viaduct,  we  enter  upon  a  temporary  wooden  trestle  work 
of  two  thousand  feet  in  length,  containing  one  hundred  spans  of  twenty  feet 
each  from  twenty  to  thirty  feet  in  height.  This  trestle  work  is  for  temporary  use 
until  it  IS  buried  in  an  embankment  which  is  rapidly  progressing.  Beyond  this 
trestle  work  an  embankment  extends  about  one  and  a  half  milesi  ranging  firom 
iwemy-five  Hvc  to  feet  in  height. 

A  summary  of  the  whole  work,  cut,  bridge  work  and  embankment,  makes  it 
about  three  and  a  half  miles  long.  Iron  and  steel  stnicture,  twenty-nine  hun- 
dred and  sixty  feet,  and  wood  two  thousand  feet.  Of  the  two  four  hundred  feet 
ipans,  the  top  and  bottom  chords,  inclined  end  posts,  main  and  counter  ties,  lat- 
eral rods,  pedestals,  rollers,  and  all  chord  and  lateral  pins  are  of  steel.  The 
intermediate  posts,  end  suspenders,  lateral  struts,  portals,  stringers  and  floor  beami^ 
arc  of  iron.  The  three  deck  spans  are  entirely  of  iron  except  the  pins,  which  are 
tted. 

It  requires  considerable  thought  to  realize  the  value  of  the  numbers  repre- 
senting the  quantity  of  material  required  for  the  entire  work.  Of  steel  five  hun- 
hundred  tons  were  used.  Iron  in  the  viaduct,  four  hundred  and  forty  tons;  deck 
spans,  four  hundred  and  eight  tons  ;  hridgc  proper,  tliree  hundred  and  twenty 
tons.  Total,  eleven  hundred  and  sixty-eight  tens.  Timber,  in  wood  trestle,  four 
hundred  and  forty  thousand  feet,  (board  measure) ;  foundation  of  bridge,  five 
hundred  thousand  feet ;  oak  in  bridge  floor,  three  hundred  and  seventy-five 
thousand.     Total,  one  million,  three  hundred  and  fifteen  thousand  feet,  besides  a 
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large  amount  of  piling,  false  or  temporary  supports,  etc.  Masonry  in  the  sz 
piers,  twenty  seven  hundred  yards;  in  abutments  and  trestle  work,  eleven  hnn- 
dred  yards.  Total,  thirty- eight  hundred  cubic  yards.  B^ton  work,  six  hundred 
and  fifty  cubic  yards. 

The  entire  structure  was  designed  by  Chief  Engineer  George  S.  Morrison 
and  executed  under  his  direction,  assisted  by  First  Ass't  Engineer,  H.  W.  Pa^- 
hurst  and  Ass't  Engineers,  C.  C.  Schneider,  B.  L.  Crosby  and  W.  G.  DilwcntL 
The  two  four  hundred  foot  bridge  spans  were  manufactured  and  erected  by  Ac 
Keystone  Bridge  Company  of  Pittsburg,  Pa. 

The  entire  cost  of  the  whole  structure  when  completed,  will  be  under  seven 
hundred  thousand  dollars. 

On  August  30th,  1880,  the  strength  of  the  bridge  was  tested  by  running  on 
each  of  the  two  four  hundred  foot  spans  alternately,  and  over  the  entire  structure 
eight  locomotives  loaded  with  coal  and  water,  and  concentrating  a  total  weiglK 
on  each  bridge  span  of  about  four  hundred  and  fifty  tons,  under  which  a  deflec- 
tion of  three  inches  only  was  produced. 

For  the  foregoing  description  I  am  largely  indebted  to  Messrs.  Geo.  S.  Mor- 
sison  and  H.  W.  Parkhurst,  Chief  and  Ass't  Engineers  on  the  bridge,  and  totr- 
tides  published  by  them  in  the  *'  Engineering  News,'*  from  which  I  have  frcdjf 
quoted. 


RAILROAD  BUILDING  IN  THE  ROCKY  MOUNTAINS. 

The  Denver  &  Rio  Grande  Company  is  at  present  engaged  in  constructing  ex- 
tensions in  seven  directions :  from  Alamosa  toSilverton ;  from  San  Antonio  to  Santa 
Cruz,  New  Mexico;  from  Cafion  City  to  Silver  Cliff;  from  Leadville  to  Kokomo; 
from  South  Arkansas  to  Gunnison ;  from  Poncho  to  Maysville,  and  from  Malta  to 
E^gle  River.  These  extensions  aggregate  new  track,  four  hundred  and  forty-six 
miles  in  length.  For  the  reasons  that  it  has  to  be  accomplished  in  the  face  of 
great  natural  difficulties,  through  an  exceedingly  mountainous  region  and  will 
open  and  make  of  easy  access  a  region  of  vast  mineral  wealth  beyond  the  Conti- 
nental divide;  for  these  reasons  the  extension  to  the  San  Juan  has  aroused  a  more 
general  and  lively  interest  than  the  others. 

From  Alamosa  the  Rio  Grande  track  proceeds  to  San  Antonio,  a  station 
about  two  miles  from  the  town  of  Conejos.  At  this  point  the  New  Mexico  brand 
reaches  out  southward  and  the  San  Juan  branch  turns  toward  the  west  The  dis- 
tance from  Alamosa  to  San  Antonio  is  twenty-nine  miles.  The  latter  station  is 
practically  the  material  camp  of  the  Extension  company,  and  the  not  very  thickly 
populated  lots  and  "blocks  of  the  town  are  covered  with  fields  of  steel  rails,  bolts, 
bars,  etc. ,  waiting  for  the  demands  of  the  contractors  at  the  front.  There  arc  it 
this  point  or  on  the  line  of  the  road  ready  to  be  forwarded,  rails  sufficient  to  iron 
sixty  miles  of  track.  At  present  iron  is  being  received  at  Denver  for  reshipmcat 
south,  at  the  rate  of  one  mile  per  day. 

It  is  between  this  point  and  the  Pinos  Chama  divide,  the  terminus,  that  the 
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511  company  has  accomplished  the  most  difficult  work  on  the  branch.  The 
ace  from  Boydville  to  what  is  called  Los  Pinos  caflon,  beside  which  the  iron 
i>w  being  extended  toward  Cha'ma  Peak,  is  fifteen  miles,  and  the  construc- 
911  of  the  rail  route  has  required  not  ooly  a  vast  outlay  of  money,  but  the  ser- 
C5CS  of  the  most  skillful  engineers,  sustained  and  directed  by  the  greater  courage 
id  sagacity  on  the  pari  of  the  company,  and  the  employment  of  thousands  of 
echanics  and  laborers.  In  making  the  distance  between  Boydville  and  the 
rminus,  three  low  ranges  and  as  many  deep  valleys  have  to  be  crossed.  To 
cend  these  mountains,  then  reach  the  valley  and  climb  again  the  steep  beyond 
!liild  have  been  impracticable^  and  to  surmount  the  difficulty  it  has  been  neces- 
ry  to  foUow  along  the  side  of  the  mountain  on  a  uniform  rising  grade,  skirting 
e  valleys^  and  gradually  gaining  a  higher  altitude  until  the  last  level  before  the 
cat  divide  has  been  reached.  It  is  along  this  portion  of  the  road  that  the 
Dst  enchanting  view  of  glade  and  cliff  and  torrent,  of  creek,  of  valley  and  of 
ountain  top,  is  presented. 

There  arc  two  tunnels  on  this  piece  of  road  ;  one  through  what  has  the  form 
an  immense  concrete  hill  and  the  other  through  solid  rock.  An  idea  of  the 
agnitude  of  this  achievement  in  railroad  building  may  be  gathered  from  the 
lowledge  that  to  cover  a  distance  of  one-half  mile  in  a  straight  line,  it  has  been 
^cessary  to  construct  two  and  one-half  miles  of  track,  tresde  and  embankment, 
id  one  mile  of  this  cost  $140,000,  The  curves  in  some  instances  are  very 
;ttrp,  but  the  steel  raib  were  shaped  according  to  minute  specifications  before 
cy  reached  the  place  where  they  were  to  be  laid,  which  required  the  utmost 
lactness.  The  outside  of  each  curve  is  closely  and  firmly  secured  by  trace 
lairs^  while  the  inside  is  as  strongly  supported  and  secured  as  possible.  But 
•rhaps  the  most  noteworthy  feature  of  this  piece  of  track,  which  has  been  called 
e  -•  Three-Ply,"  is  the  uniformity  of  the  grade.  There  is  no  doubt  that  an 
lerative  route  from  the  San  Luis  to  Pinos  Chama  could  have  been  laid  with 
lOiter  distance  and  far  less  expense,  but  the  easy  grade  would  not  have  been 
lined.  As  it  is,  the  forty  miles  between  San  Antonio  and  Pinos  caflon  is,  if  any- 
ing,  less  inclined  than  the  grade  between  Denver  and  Pueblo,  and  the  same 
eight  of  train  can  be  hauled  over  these  mountains  as  can  be  carried  along  the 
envcr  division. 

The  present  objective  point  of  the  San  Juan  extension  is  Silverton  via  Ani- 
tas City,  By  far  the  most  difficult  portion  of  the  route  has  been  accomplished 
id  beyond  the  terminus  now  gained,  over  forty  miles  of  road*bed  is  practically 
rady  for  iron,  which  is  being  stretched  at  the  rate  of  one  mile  per  day.  Just 
l^ond,  perhaps  five  miles  from  the  tunnel,  on  the  Pinos  Chama  divide,  the  rail- 
lild  crosses  or  meets  the  Los  Pinos  toll-road,  and  the  point  will  be  known  as  the 
oil  Gate.  This  is  the  regular  wagon  road  to  the  San  Juan,  and  will  be  the  first 
ansportation  conjunction  between  steam  and  mule  power.  After  Chama  is 
^ftcbed  work  on  the  extension  will  not  be  in  the  least  delayed  by  snows  or  winter 
eather.  By  the  middle  of  January  the  track  will  be  in  the  valley  of  the  San 
and  in  the  early  spring  the  locomotive  will  steam  into  Animas  City. 
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The  San  Juan  extension,  or  branch  reaching  from  Alamosa  to  Silverton,  wil 
be  228  miles  in  length.  The  line  of  the  road  enters  New  Mexico  three  times,  the 
second  entrance  making  a  run  of  about  thirteen  miles.  The  branch  also  passes 
through  a  portion  of  the  Ute  reservation,  the  entrance  upon  Indian  ground  being 
at  a  distance  of  thirty  miles  probably  from  Chama  summit,  or  forty  miles  from  the 
present  terminus. 

The  grade  from  Animas  to  Silverton ;  over  a  line  nearly  due  north,  is  natural 
and  easy  and  will  require  but  very  little  work  as  compared  with  other  portions  of 
the  route.  There  is  one  cation  near  Silverton  somewhat  difficult  of  passage  and 
a  force  of  men  has  been  at  work  there  for  some  time  making  ready  thus  far  in 
advance  for  the  grading  party,  which  is  rapidly  and  persistently  going  ahead.  It 
is  now  confidently  believed  that  Silverton  will  be  reached  before  the  autumn 
leaves  fall  next  year. 

Regarding  the  other  extensions,  it  will  be  appropriate,  as  showing  the  extent 
of  advancement  now  being  made  by  the  Rio  Grande,  to  refer  to  them  in  this  con- 
nection. The  New  Mexico  line  anticipated  a  length  of  ninety-one  miles  due  soatb 
from  San  Antonio  to  Santa  Cruz.  The  latter  point  is  twenty-four  miles  west  of 
Santa  Fe,  which  places  the  narrow-gauge  within  a  few  hours'  stage  ride  of  the 
New  Mexican  capital.  Of  this  distance,  sixty-five  miles  have  already  been  ironed^ 
and  the  entire  length  of  this  branch  will  be  in  operation  by  November  lotL 
Three  hundred  track-layers  are  now  at  work  on  this  extension,  and  all  the  grad- 
ing has  practically  been  done.  Track  is  going  down  at  the  rate  of  half  a  mfle  a 
day,  and  if  a  deep  and  difficult  rock  cut  had  been  completed  the  Rio  Grande 
would  have  been  reached  before  this. 

The  Gunnison  branch  starts  out  from  Cleora,  or  South  Arkansas,  proceeding 
to  Poncha,  a  distance  of  fiVQ  miles.  Here  the  road  parts,  one  branch  leading  1^ 
to  Maysville,  eight  miles,  and  the  other  or  main  line  going  via  Marshall  Pass  to 
Gunnison  City,  sixty-five  miles.  The  grading  on  the  Maysville  branch  is  very 
light,  as  cheap  as  the  Platte  valley.  The  Gunnison  line  is  more  difficult,  but 
nothing  as  compared  with  other  achievements  of  the  company.  It  is  expected 
that  track  laying  will  begin  on  this  line  within  ten  days  and  it  will  be  pushed 
with  all  speed. 

The  branch  from  Leadville  to  Kokomo  is  nearly  completed,  and  within 
twenty  days  trains  will  be  in  operation.  This  branch  is  twenty  miles  long  and 
will  be  extended  to  Breckinridge  right  away. 

Two  hundred  men  are  at  work  on  the  branch  from  Malta  to  Eagle  river, 
which  will  be  thirty-one  miles  long,  the  objective  station  being  Red  Qiff.  It  is 
confidently  believed  that  the  line  will  be  in  operation  early  in  the  Spring. 

On  the  Silver  Cliff  extension  from  Cafton  City,  three  hundred  men  are  em- 
ployed, and  every  exertion  is  being  made  to  complete  the  road  as  early  as  possi- 
ble. The  line  has  been  graded  for  nearly  twenty  miles,  and  as  there  is  little  feff 
that  the  snow  will  halt  the  work,  the  entire  distance  of  thirty-one  miles  will  doobt- 
less  be  accomplished  some  time  during  the  month  of  January. — LaPlatd  Mmff* 
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VELOCITY  OF  SHOT,  WITH  SUGGESTIONS  TO  SPORTSMEN. 

As  a  result  of  laborious  and  scientific  experiments,  Professor  Mayer,  in  his 
per  on  thb  subject  before  the  American  Science  Association,  presented  the 
lowing  tables : 

I.  lo  Colt  gun,  5  drs.  Curtis  &  Harvey  powder,  i  yi^  oz.  of  shot. 

e  of  shot.  VeL  at  80  yds.  Vel.  40  yds.       Vel.  50  yds. 

).  I  buck 1,147  i»i32  — 

? 1,146  1,126  — 

3 1,153  i»o67  — 

>.  3 1,066  1,015  928 

6 1,012  963  859 

8 995  880  775 

10 908  803  716^ 

II.  10  Colt  gun,  4  drs.  Curtis  &  Harvey  powder,  i  J^  oz.  of  shot. 

a.  I  buck 1,067  1,018  — 

F ...  1,017  1,009  967 

B 1,000  967  897 

0.  3 989  911  872 

6 966  883  806 

8 920  874  776 

10 848  756  669 

III.  12  Colt  gun,  3^  drs.  Curtis  &  Harvey  powder,  i^  oz.  of  shot. 

b.  I  buck —  703  — 

F —  —  706 

B 862  795  667 

0.  3 844  754  696 

6 825  739  600 

.8 816  749  607 

10 796  680  610 

IV.  12  Colt  gun,  4  drs.  Curtis  &  Harvey  powder,  i^  oz.  of  shot. 

8 847  722  671 

10 748  657  596 

A  glance  at  these  tables  at  once  shows  the  rapid  increase  in  the  velocity  of 
mshot  from  No.  lo  up  to  No.  3.  With  the  heavier  pellets  the  increase  in 
ilocity  is  less  marked.  Thus,  the  table  headed  **i2  Colt  gun,  4  drs.  Curtis  & 
arvey,  i^  oz.  shot,"  shows  that  No.  8  shot  has  71  feet  per  second  velocity 
^er  No.  10  shot,  and  No.  6  has  47  feet  over  No.  8,  while  No.  3  has  only  23 
^er  No.  6,  and  BB  shot  gains  only  11  feet  over  No.  3.  The  relations  between 
ek>city  and  weight  of  pellet  shown  in  this  table  may  be  taken  as  a  type  of  all  the 
iperiments,  and  I  have  projected  them  into  the  accompanying  curve,  the  units 
f  whose  axis  of  abscissae  are  units  of  weight,  and  the  units  on  the  axis  of  ordL- 
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nates  equal  four  feet  of  flight  of  pellet     The  next  fact,  and  an  importam«i 
sportsmen,  which  is  shown  by  these  experiments  is  this :     If  the  same  chugai 
powder  and  shot  (4  drs.  powder  and  1%  oz.  shot)  be  fired  from  a  10  gaoge 
from  a  1 2  gauge  gun  we  get  a  velocity  of  100  feet  per  second  in  favor  of  the  10; 
This  is  conclusively  shown  in  the  comparison  of  the  figures  in  the  tables 
**  10  Colt  gun,  4  drs.  C.  &  H.,  and  12  Colt  gun,  4  drs.  C.  &  H.,  1%  ol 
With  No.  10  shot  the  mean  velocity  over  the  first  30  yards  given  by  the  10 
gun  is  848  feet ;  with  the  same  shot  and  charge  in  the   1 2  gauge  the  vdodty 
748  feet,  a  difference  of  100  feet  in  favor  of  gauge  No.  10.     With  No.  8  shot 
difference  is  72  feet.     The  average  difference  in  favor  of  the  10  gauge  in 
flight  of  No.  8  and  10  shot  over  40  yards  and  50  yards  amounts  to  no  feel 

I  trust  that  these  results  will  show  to  sportsmen  and  the  makers  of  guns  dut 
recent  movement  in  favor  of  small  bore  guns  is  one  in  the  wrong  directJon. 
any  gunmaker  will  make  a   10  or  even  an  8  gauge  gun,  weighing  about 
pounds,  the  sportsman  will  have  the  best  fowling  piece  for  upland  shoodng. 
reason  why  a  10  guage  shows  such  superiority  over  a  12  gauge  is  that  the 
charge  of  powder  and  shot  occupies  less  len^h  in  a  10  than  in  a  12  gauge, 
there  are  fewer  pellets  of  shot  in  contact  with  the  barrel  of  the  10  gauge  to 
by  their  friction  the  projectile  force  of  the  powder;  and,  secondly,  the  powder 
a  10  gauge  gun  is  exploded  nearer  to  the  center  of  its  volume,  and  thus 
powder  flrst  exploded  does  not  have  so  much  chance  of  blasting  before  the 
powder  contained  in  the  charge  is  removed  from  the  point  of  ignition.  I  also 
ture  to  predict  that,  with  the  same  weight  of  barrels,  the   10  gauge  will  not 
as  much  as  the  12,  because  the  motion  of  the  shot  lost  by  the  greater  resistaitf; 
it  opposes  in  a  1 2  gauge  cartridge  must  appear  in  the  form  of  heat.     The  thM 
fact  which  these  experiments  show  is  that  the  proper  charge  of  shot  in  a  tt 
gauge  gun  for  upland  shooting  is  i}i  oz.,  and  not  i  J^  oz.,  as  has  of  late  yei* 
been  the  practice  to  use;  for  the  tables  show  that  with  i^  oz.  of  shot  and  jji; 
drs.  of  powder  an  average  velocity  is  obtained,  which  requires  4  drs.  of  powdtf. 
to  give  to  I  %  oz.  of  shot  a  velocity  equal  to  that  given  by  3)^  drs.  to  i^  oz.  *Nor 
4  drs.  of  powder,  if  not  fired  from  a  gun  weighing  at  least  9  lbs. ,  and  froiD  t] 
good,  strong,  muscular  shoulder,  is  disagreeable.     The  effect  on  the  body,  tfi; 
especially  on  the  brain,  is  neither  conducive  to  pleasant  or  good  shooting.    11*' 
number  of  pellets  in  a  charge  of  i  ^  oz.  of  No.  8  shot  is  499.     In  a  chaige  i 
j)i  oz.  of  the  same  shot  there  are  449,  therefore  only  fifty  pellets  more  iai 
charge  of  i^  oz.  than  in  a  charge  of  i}i  oz.,  and  surely  the  want  of  the  50*" 
not  cause  a  good  shot  to  miss  his  bird  with  449  pellets,  nor  will  the  addition  of  Ai 
50  give  a  bad  shot  more  chance  of  bringing  his  bird  to  bag  with  his  449  peQelL 

I  wish  now  to  show  to  the  Association,  and  especially  to  thoseroembeisofit 
who  are  sportsmen,  other  applications  of  these  experiments  to  the  art  of  shoodv 
on  the  wing.  There  are  two  styles  of  shooting  on  the  wing.  One  is  dti 
**  snap  shooting,"  when  the  shooter,  on  selecting  the  bird  which  he  wishes  to h( 
<iuietly  brings  the  gun  to  his  shoulder,  and  at  the  instant  it  is  in  place  fires.  B 
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■kI  is  a  cross-shot,  he  determines  at  the  moment  of  fire  the  distance  to  which 
Wm^  direct  his  gun  ahead  of  its  flight,  this  distance  depending  on  the  veloc 
Fthe  bird's  flight  and  on  his  distance  from  it.     This  manner  of  shooting 
aced  the  more  generally  by  upland  gunners   in  shooting  quail,  grouse,  and 
Kck.     The  other  style  of  shooting  may  be  designated  as  **  the  swing  shot," 
IkK  the  gunner  swings  his  gun  ahead  of  the  cross  Right  of  the  bird  til!  he 
^  the  proper  distance  ahead  of  it,  and  then  fires,  but  keeps  his  gun  moving 
H|egular  angular  velocity  till  even   after  its  discharge.     This  method  of 
Big  is,  in  my  opinion,  and  from  my  experience,  the  proper  method ;  and  is 
inly  the  only  one  which  has  been  found  successful  with  shooting  of  bay  fowl 
B|cks,  brant  and  wild  geese.     Yet  there  are  sportsmen  who  will   contend 
Ifty  merely  follow  the  bird  with  the  gun,  and  discharge  it  while  it  is  pointing 
^  bird.     1  put  this  opinion  to  the  test  this  summer  in  the  following  manner: 
Hlllets  came  over  the  decoys,  flying  in  line  with  a   good  speed.     With  my 
jR>llowed  the  first  bird,   coolly  and  accurately,  and  kept  the  gun  moving 
daily  after  its  discharge.     Instead  of  killing  the  first  bird,  the  third  from  ihe 
Icr  dropped  dead.      To  give  a  rule  applicable  to  all  gunners  as  to  the  distance  at 
ch  a  gun  should  be  pointed  ahead  of  %  bird,  is  not  possible.     Some  sportsmen 
n  a  bird,  and   then,  after  reaching  before  it  the   proper  distance,  suddenly 
I  the  angular  motion  of  the  gun  and  then  fire.    Others,  after  following  the  bird 
M  distance,  give  a  quick  lateral  motion  to  the  gun  and  then   fire.     Others, 
^pring  the  gun  with  a  lateral  motion  ahead  of  the  bird,  and  keep  the  gun 
TOg  till  their  experience  decides  the  proper  distance  ahead  of  its  flight,  and 
while  the  gun  is  keeping  its  previous  regular  velocity.      For  the  simple  iijus- 
on  of  the  bearing  of  these  experiments  on  the  art  of  shooting  on  the  wing, 
n  suppose  that  at  the  moment  of  fire   the  gun   is  stationary;  in  other  words, 
jjirc  are  firing  **  snap  shots."     If  the  bird  has  a   velocity   across  the  line  of 
H^  30  miles  an  hour,  and  we  are  using  charges  in  a    12  gauge  gun  of  3>^ 
Br  Curtis  &  Harvey  powder  and  i  J^  02.  shot,  we  will  have  to  shoot  about  5 
ahead  of  the  bird  if  it  is  flying  at  a  distance  of  30  yards  at   7  feet  ahead  ;  if 
distance  of  40  yards,  and  11  feet  ahead  of  the  bird  if  at  a  distance  of  50 
1^  These  distances  ahead  for  cross  shots   at   birds   flying  at  the  rate  of  30 
^Bl  hour  may  appear  out  of  all  reason  with  the  experience  of  many  sports- 

;  yet  if  you  will  place  a  stick  5  feet  long  at  40  yards  and  ask  the  same 
Eta's  if  tliey  would  hold  ahead  of  a  bird  by  that  distance  if  it  were  going  with 
(locity  of  thirty   miles,  I   venture   to  say,  from   my  experiments  with  them, 

they  will  say,  ''  Of  course,  that  is  only  about  18  inches;  "  so  difliicuh  is  it 
ctermine  a  length  at  a  distance  while  sighting  along  the  barrel  of  a  gun.  I 
conclude  with  the  remark  that  this  paper  will  not  make  a  good  shot  on  the 
I,  no  more  than  a  description  of  how  to  perform  on  the  violin  will  make  ail  J 
miplished  violinist.  It  has  been  said,  perhaps  rather  strongly,  that  a  **peda- 
ic  can  teach  to  read  and  write,  but  a  crack  shot  is  the  gift  of  the  gods.*' — 
Ammcan, 
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THE  NATURAL  SCIENCES :  THEIR  NEWNESS  AND  VALUE. 

PROF.  T.  BERRY  SMITH,  LOUISIANA  COLLEGE,  LOUISIANA,  MO. 

Science  is  classified  knowledge.     We  may  know  never  so  many  isolated 
and  yet  our  knowledge  be  unscientific.     In  fact,  we  all  do  know  a  great 
about  ourselves  and  our  surroundings,  and  yet,  because  we  do  not 
the  relations  existi*:g  between  the  facts  with  which  we  are  familiar,  we  caxmot 
we  are  versed  in  science.    Now,  natural  science  is  the  classified  knowledge  of  1 
material  world — it  deals  with  matter,  the  phenomena  exhibited  by  and  in 
and  forces,  or  the  causes  of  phenomena.     Natural  science  may  be  discussed 
several  standpoints,  but  in  this  paper,  the  subject  of  the  newness  and  the 
of  the  natural  sciences  will  be  considered. 

Knowledge  is  a  thing  of  growth.     The  new-bom  babe   is  utterly 
and  acts  only  as  impelled  by  instinct.     But  within  this  same  infant  biaiii 
finite  capacities  for  acquiring  knowledge.     Newton,   Galileo,  Agassis,  all 
proudest  masters  of  the  human  race,  were  once  helpless  babes.     And  yet,  in 
course  of  four  score  years  they  comprehended  much  of  the  mighty  forces  of 
universe,  and  understood  a  multitude  of  the  facts  and  phenomena  of  matter. 

Now,  just  as  any  individual  of  the  human  race  grows  from  infancy  and 
ranee  to  old  age  and  some  degree  of  knowledge,  so  the  human  race  itself 
have  had  its  period  of  infancy  and  ignorance,  and  has  been,  and  is  yet, 
toward  seniority  and  a  wider  acquaintance  with  the  universe.   If  this  be  true, 
if  we  can  find  the  order  in  which  an  individual  acquires  knowledge,  we  will 
know  the  order  of  the  growth  of  knowledge  among  the  human  race. 

During  its  earliest  years  the  child  learns  to  eat,  to  laugh,  to  cry,  to  walk, 
talk,  to  sing,  to  climb,  and  to  do  numerous  other  acts  by  imitating  the 
of  the  elders  about  it.  Ideas  of  distance,  size,  surface  and  other  qualities 
matter  are  not  acquired  until  several  years  are  past.  Proper  conceptions  as 
them  must  be  gotten  by  personal  experience.  Then,  as  years  of  maturity  l|5 
proach,  ideas  of  relation  and  of  laws  begin  to  come  to  the  mind  through  induclMr 
processes  Hence  knowledge  may  be  classified  as  ( i)  Imitative,  (2)  ExperimeiM 
(3)  Inductive. 

Let  us  apply  this  order  of  advancement  to  the  human  race.     After  the  birffc 
of  the  human  race,  there  were  long  ages  which  we  may  term  its  infancy,  dniilf^ 
which  the  struggle  for  existence  dominated  and  curbed  all  mental  advancemert.'  \ 
Means  for  defense  against  savage  men  and  still  more  savage  beasts,  and  medittb' . 
of  procuring  sustenance  and  bodily  comfort  occupied  the  entire  thoughts  of 
and  left  them  time  for  nothing  else. 
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Gradually,  however,  this  period  passed  away,  and  the  era  of  imitation  began 
jvelop  Itself.  What  constitutes  the  knowledge  of  man  which  may  be  called 
ndvc  ?  For  answer  let  us  look  to  history.  Out  of  the  dim  mists  of  the  past 
pUher  the  grandest  forms  of  poetry,  oratory,  sculpture,  architecture,  etc.,  that 
world  has  ever  seen  or  can  see.  And  why  ?  Because  they  are  all  imitative 
leir  origin,  and  employed  the  minds  of  men  during  the  childhood  days  of  the 
race.  For  instance,  let  us  consider  sculpture.  From  the  hands  of  the 
Mor — the  Master  of  the  universe— came  models  as  perfect  as  could  be.  Forms 
icn,  of  animals,  of  trees*  of  all  natural  objects  were  perfect.  There  was  only 
rircd  in  man  genius  with  suitable  materials  placed  at  its  disposal  to  produce 
n  as  nearly  as  possible  like  the  original  model,  and  afterward  it  would 

Lule  to  go  any  further  in  this  line.     As  to  painting,  nature  showed   the' 
apes,  the  light  and  shadow  to  colors,  and  the  artist  n^st  only  copy  the 
«ts  correctly  and  color  them  properly,  and  human  hand  could  do  no  more. 
In  architecture,  the  growth  was  somewhat  slower,  and  yet   the  noblest  forms 
roost  admirable  styles  were  early  reached.     Language  was  another  imitative 
aireraent.     The  earliest  words,  I  doubt  not,  were  articulated  in  imitation  of 
[ids  produced  by  various  animals  or  various  phenomena.     Soon  all  the  more 
ceable  objects  and  acts  in  any  locality  had  received  names,  and  these  names 
fixed  for  that  locality.     They  descended  from   father   to  son  and  were 
led  in  their  migrations  from  one  countr>^  to  another.     Thus  spoken  language 
im.     Written  language  was  a  thing  of  later  birth,  and  grew  out   of  signs   and 
ibols   made   to  represent   things.     The  earliest   written   language  of  human 
is  hieroglyphic.  The  multiplication  of  symbols,  as  knowledge  increased,  led 
he  adoption  of  a  few  artificial  characters  as  symbols  of  sounds,  which,  being . 
sbined,  would  represent  all  objects  and  phenomena  whatsoever.     Then  as 
as  possible  came  the  poets  and  historians,  who  gathered  up  the  traditions  of 
peoples  and   wrote  them  down.     They  appropriated  all  the  imagery  andj 
s  and  figures  of  earliest  speech »  and  left  behind   them   works   which  lose  na* 
ler  with  the  flight  of  years.     After  them*   everything  must  be  taken  second* 
id — llie  best  had  been   done.     Out  of  the  written   language  arose  grammar, 
loric,  etc*,  as  the  laws  of  both  spoken  and  WTitten  language.     The  science  of 
nbers  arose  partly  from  imitation  and  partly  from  experiment.     The  rise  and 
of  the  sun  would  naturally  become  the  unit  of  measure  of  time.     The  course 
Lhc  four  seasons,  and  their  constant  recurrence  in  the  same  order  would  fix  the 
;th  of  the  year.     In  measuring  magnitudes,  what  more  easy  of  access  than  the 
id,  or  arm,  or  fool,  or  stride,  or  height?  Men  having  become  accustomed  to  the^ 
of  these,  the  need  of  uniformity  would  lead  them  to  adopt  a  measure  taken  from 
arm  or  foot  of  a  king  or  leading  man.     A  unit  once  adopted  would  be  handed 
rn,  as  our  yard  stick,  which  dates  from  the  reign  and  arm  of  Henry  I.  of  Eng- 
d  (1120  A.  D.)     The  origination  of  a  system  of  notation  and  numeration  soon 
owed,  to  be  transmitted  from  generation  to  generation. 
Now,  the  sciences  we  have  thus  far  glanced  at  were  to  a  greater  or  less  de- 
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gree  imitative;  and  the  fundamentals  of  them  were  such  that,    once 
:hey  became  enduring.     As  the  purposes  they  served  were  equally 
all  places  and  times,  by  migration  they  spread  over  the  earth  and  by 
passed  down  from  father  to  son.     And  to-day  we  make  use  of  arti^cial  H 
of  artificial  letters^  of  words  long  coined,  of  much  imitative  knowledge, 
spend  more  time  upon  them  than  is  necessary  to  fix   their  names  and  tn 
our  minds. 

But  now  let  us  turn  to  the  second  kind  of  knowledge— the  experii 
and  trace  its  origin  and  growth  among  the  human  race. 

Just  as  the  experimental  knowledge  of  the  child  arises  mostly  from 
with  Nature,  so  the  experimental  knowledge  of  the  race  must  be,  for  i 
part,  a  knowledge  arising  from  contact  with  Nature.  Now,  though  the  fund 
ideas  in  the  natur^  world  are  few  and  everywhere  the  same,  yet  in  the  < 
of  these  few  ideas  inere  is  such  endless  variety  that  the  natural  conclusion 
to  them  would  be,  especially  to  a  casual  observer,  *  *  There  is  no  law  in  Nat 
is  confusion  and  chance,"  The  people  of  one  region,  migrating  toanotb 
or  less  remote,  would  find  an  almost  entirely  different  phase  in  Nature  \ 
phenomena  it  exhibited — especially  of  plant  and  animal  life,  which  lends  1 
to  the  formation  of  variety  in  nature  as  presented  to  us  in  various  places, 
ties  of  climate,  differences  of  heat  and  cold,  of  rain  and  wind  and  length 
and  night — all  these  and  many  other  things  would  lend  very  little  encouil 
to  the  student  of  Nature.  Had  an  observer  lived  long  enough  in  one 
know  well  by  experience  the  general  features  of  that  locality,  yet  removi 
other  might  present  such  contradictions  as  to  shake  his  confidence  in  his 
observations.  All  such  experience  rendered  the  knowledge  of  nature  a 
slow  growth.  Before  it  could  be  found  that  under  all  the  variety  of 
nature  ran  an  undercurrent  of  unvarying  sameness  and  that  all  phenon 
curred  in  obedience  to  inexorable  law,  it  was  necessary  that  ages  shoi 
away,  that  the  human  race  should  inhabit  the  whole  world,  that  easy 
communication  should  be  invented,  that  civilization  should  spread  ab 
benign  influences,  that  peace  should  link  in  friendly  communion  the  di 
earth,  that  life  should  grow  less  imburdened  with  the  struggle  for  exiscea 
have  more  of  leisure,  and  lastly,  that  multitudes  of  observers  in  all  quait€l 
globe  must  carefully  and  faithfully  record  their  observations  from  year 
through  many  generations.  But  none  of  these  conditions  existed  during  i 
ages  of  the  human  family.  And  therefore  the  sciences  of  nature  were 
slow  growth.  Because  very  much  of  the  heavens  above  us  is  always  v 
night,  and  because  the  stars  are  always  beautiful  and  attract  attention,  it 
natural  that  the  science  of  astronomy  should  take  some  form  at  a  ver)*^  ei 
Except  astronomy,  however,  none  of  the  natural  sciences  assumed  any 
form  until  within  the  most  recent  times.  The  last  three  centuries  have  \ 
the  birth  and  growth  of  nearly  all  that  we  call  natural  sciences.  Even 
lives  are  contemporary  with  constant  advances,  conquests  and  developi 
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of  nature  ;  while  the  sciences  of  language,  figures  and  so  forth  have 
y  with  years  of  raaturity. 
The  order  of  development  of  the  various  branches  x>f  natural  science  would 
from  those  of  tangible  matter,  as  physiology,  zoology,  botany,  mineralogy,  to 
of  intangible  matter  and  the  phenomena  and  forces  of  matter^for  which 
»n  chemistry  is  hardly  a  century  old  and  meteorology  is  yet  in  its  childhood. 
course  of  progress  has  been  from  molar  to  molecular— from  worlds  to  atoms 
>^from  simple  to  complex:  evolution  is  the  term  to  apply  to  the  growth  of  knowl- 
Igc  as  well  as  to  the  growth  of  material  order.  Hence  the  natural  sciences  are 
!w — and  are  new  of  necessity. 

And  just  here  let  me  throw  in  a  word  on  the  subject  of  the  inspiration  of  the 
^iptureb.  Modern  research  as  to  the  history  of  the  earth  has  developed  facts 
iich  most  harmoniously  agree  with  the  record  of  creation  as  given  in  the  first 
ipier  of  Genesis.  If  it  be  acknowledged  that  all  the  observations  of  many  men 
many  years  were  necessary  to  unfotd  the  order  of  development  of  the  earth, 
d  that  the  facts  in  the  case  have  only  lately  come  to  be  known,  viewed  from  a 
Ltural  standpoint,  then  whence  came  the  wonderful  information  of  the  writer  of 
book  of  Genesis?  Certainly  it  was  not  of  human  origin.  Therefore  we  are 
iven  to  the  conclusion  that  it  was  of  divine  origin.  I  think  this  a  very  power* 
1  argument  in  favor  of  the  inspiration  of  the  Scriptures. 

Having  discoursed  at  some  length  on  the  newness  of  the  Natural  Sciences, 
us  come  now  to  the  subject  of  their  value.  We  now  enter  upon  ground  over 
lich  many  mighty  and  stubborn  conflicts  have  been  w^aged,  the  combatants 
ang  the  adherents  of  Imitative  Knowledge  against  the  followers  of  Nature. 
cause  the  Imitative  Sciences  arc  almost  as  old  as  the  race  of  man,  of  course 
ly  have  almost  up  to  the  present  time  been  foremost  in  the  minds  of  men.  It 
a  well-known  fact  that  any  party  in  power  has  always  struggled  to  keep  down 
opponent,  though  the  success  of  either  meant  the  same  good  for  all.  Follow- 
[  ihis  law,  the  advocates  of  Imitative  Knowledge  have  beheld  with  jealous  eye 
\  growing  favor  of  the  Natural  Sciences ;  and  the  war  yet  goes  on,  though  with 
mmtshed  fierceness. 

To-day  I  plead  the  cause  of  Nature,  and  claim  for  its  sciences  as  important 
in  our  schools  as  are  now  occupied  by  the  sciences  of  language,  figures, 
Please  note  well  that  I  do  not  ask  for  them  more  prominence,  but  equality 

\^X  US  compare  briefly  the  methods  of  study  and  results  obtained  in  each 
mrse,  and  then  we  can  better  compare  the  value  of  them  in  their  influence  upon 
human  mind. 

Here  is  an  old  fashioned  school.  The  principal  duties  are  spelling,  reading, 
rilhmetic,  grammar,  etc.  Day  after  day  and  year  after  year  the  children  gather 
with  their  printed  books  and  con  over  the  pages  of  uninteresting  matter. 
ong  wordy  rules  are  memorized  and  recited,  but  the  recitation  is  that  of  the 
J  philosophy  of  them  is  not  understood  at  all.    How  well  we  all  remem- 
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ber  the  rules  of  common  fractions,  of  square  and  cube  root,  of  syntax !    And 
day  the  majority  of  children  are  ground  through  the  educational  machine  i 
same  old  way ;  and  when  they  are  asked  for  reasons  for  the  answers  given 
questions  are  propounded,  they  are  sure  to  reply  **the  books  say  so."    The 
system  has  very  little  in  it  to  make  independent  thinkers.     It  is  no  wonder 
for  ages  in  the  olden  times  only  one  system  of  medicine  was  in  vogu( 
opinion  compelled  all  to  follow  in  the  footsteps  of  Hippocrates  and  Galen.    It 
no  wonder  that  the  masses  of  the  people  at  the  present  day  are  startled  into 
mouthed  wonder  by  the  veriest  knaves,  and  are  led  off  after  will-o'-thc-i 
because  they  appear  to  be  something  of  worth.     The  majority  of  people 
guided  by  external  appearances — ^just  as  they  were  in  going  through  their 
books — nor  ever  seek  for  undercurrents  or  causes. 

But  now  let  us  look  in  upon  a  school  where  Nature  is  unfolded  to  the 
dren — or  rather  by  the  children.     No  text-books  are  used  in  the  lower 
only  the  wide-spread  volume  of  Nature  is  kept  before  them.     They  are 
to  bring  in  leaves,  or  flowers,  or  insects,  or  rocks,  or  anything  else  of 
Nature.     Attention  is  directed  to  differences  and  resemblances. 

A  fundamental  idea  or  two  is  given  to  them  by  the  teacher,  and  then 
fully  verify  these  ideas  by  examining  the  objects  in  hand.     The  fact  becomes 
child's  personal  property,  not  because  book  or  teacher  says  so,  but  because 
themselves,  by  personal  experience,  have  proven  it  to  be  true.     It  has 
verily  a  part  of  the  child — a  solid  growth.     Having  grasped  in  this  way  a  ft 
fundamental   ideas,  the  process  of  sub-dividing  according  to   some  proi 
characteristic,  apparent  in  many  of  the  objects  at  hand,  easily  follows  \  and 
analytic  and  synthetic  processes,  based  on  personal  observation  and  thordughlj 
be  relied  on,  because  matters  of  personal  experience,  produce  a  strength  of 
and  independence  of  thought  not  to  be  acquired  in  any  other  way.     As  fer 
anything  j>ertaining  to  the  material  world  goes,  they  become  strangers  to  credulity, 
and  only  that  is  accepted  as  truth  which  has  been  tried  and  stood  the  test   t 
grant  some  may  drift  into  infidelity  because  they  attempt  to  prove  all  things  bolt 
finite  and  infinite,  and  fail;  but  I  would  rather  have  some  infidelity  among  mucfc 
strong  wisdom,  than  all- abounding  credulity. 

Thus  far  I  have  considered  the  value  of  the  Natural  Sciences  as  subjects  of ' 
mental  discipline  in  our  schools.  But  the  study  of  Nature  has  other  points  of 
value.  It  affects  our  personal  welfare.  Nature  is  all  about  us— ourselves  Ae 
highest  and  noblest  factors  in  it.  To  make  our  personal  welfare  the  best  possible^ 
we  should  know  ourselves ;  but  a  full  knowledge  of  ourselves  demands  acquaint- , 
ance  with  all  that  can  affect  us  in  any  way :  we  are  affected  by  universal  Nature. 
We  live  continually  in  the  presence  of  Nature  and  behold  constantly  its  phc-: 
nomena.  If  we  know  not  the  relations  existing  between  ourselves  and  the  ph^ 
uoiucna  we  behold,  then  we  are  apt  to  be  like  the  people  of  old — superstitious 
Aiul  forever  in  dread.  But  beyond  the  mental  effects  we  may  experience,  there 
Are  others  of  much  more  importance — even  physiological  ones. 
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rhis  human  body  is  strangely  and  wonderfully  constructed.  A  grain  of  one 
ftnce  may  nourish,  of  another  cause  instant  death ;  one  plant  may  furnish 
ous  food,  another  deadly  poison.  Wc  should  all  certainly  know  the  value 
iC  organ  of  the  body  above  another.  We  should  all  know  how  murderously 
us  it  is  to  constrict  the   organs  upon    which    the  very  life    depends.     We 

^all  know  enough  of  human  physiology  to  understand  that  the  cramping 
Chinese  foot  is  less  suicidal  and  barbarous  than  the  constriction  of  the 
rican  chest.  We  should  all  understand  Nature  well  enough  to  know  that 
lion  of  her  laws  will  surely  be  punished — that  she  permits  no  sinning  on  her 
!S,  Were  all  properly  versed  in  Nature  and  her  laws,  **  perpetual  motion  " 
cindred  topics  would  drop  into  utter  oblivion.  But  we  must  pass  on.  From 
:ial  standpoint,  the  study  of  Natural  Science  is  valuable.  Nature  presents 
If  in  multitudinous  aspects,  and  no  two  eyes  ever  see  just  the  same  aspect. 
PC  the  experience  of  each  mortal  observer  is  different,  in  a  greater  or  less 
jc,  from  that  of  all  others  of  his  human  kind.  Hence  if  all  should  be  tutored 
t  great  fundamentals  of  Nature,  then  when  the  social  company  was  assem- 
subject  for  conversation  need  never  fail.  There  would  need  be  no  silent 
s  because  the  topic  in  hand  was  one  never  studied— was  one  of  which  they 
lo  experience.  Of  a  natural  tendency  to  use  Nature  as  a  subject  of  conver. 
\  note  how  people  universally  say  **good  morning/*  **  rainy  day,"  **disa» 
Lble  night,"  etc.,  when  greeting  each  other. 

Again  the  study  of  Natural  Science  has  its  value  to  the  teacher.  All  through 
country,  in  every  district  school,  what  a  glorious  chance  for  the  teacher  to 
Ihe  children  away  from  the  dry  tasks  of  text-books  and  regale  them  at  the 
of  Nature  forever  and  unstintedly  spread  out  around  the  door  1  In  Summer 
Autumn,  in  Winter  and  Spring,  an  endless  profusion  of  objects  and  changes 
■  lo  their  study — a  study  that  is  a  pleasure  and  not  a  task. 
Lastly,  and  rising  m  value  far  above  all  things  we  have  mentioned,  the  study 
ature  expands  our  souls  as  well  as  our  intellects.  Studying  Nature,  how 
tt  becomes  to  look  for  and  adore  Nature's  God — the  Creator  of  all ! »  What 
r  of  letters,  or  grammar,  or  figures,  or  problems,  ever  appeals  to  anything 
Lhc  intellect  ?  But  the  study  of  Nature  presents  such  evidences  of  beautiful 
;n  and  such  unapproachable  wisdom  that  the  intellect  bows  down  before  it 
sends  its  high  priest — the  Spirit— into  the  Holy  of  Holies  to  worship  at  the 
c  of  the  Omnipotent  One.  After  that  we  live  nobler  lives  and  pay  deeper 
tions  to  •*Our  Father  who  art  in  Heaven." 
I  sum  up  as  follows : — 

Science  is  classified  knowledge,  and  may  be  divided  into 
mitative  Science ; 
Experimental  Science ; 
Dductive  Science. 
Natural  Science  is  tuto 

luse  classified  knowledge  of  Nature  is  of  recent  origin; 

iv-a2 
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2.  Because  new  phases  are  ever  being  unfolded  to  us ; 

3.  Because  Nature,  as  a  whole,  never  grows  old. 

Natural  Science  has  valm. 

1.  It  develops  the  analytic  and  synthetic  powers  of  the  mind,  and  makes 

pendent  thinkers ; 

2.  It  affects  us  personally,  keeping  us  from  superstition  and  helping  us  to 

and  preserve  our  frame ; 

3.  It  affects  us  socially ; 

4.  It  aids  the  teacher  in  teaching ; 

5.  It  reaches  the  soul  as  well  as  the  intellect,  and  leads  us  to  God. 


HISTORY  OF  THE  STEAM  ENGINE. 

FROM    PRJBSIDKXT    R.    H.    THURSTON'S  INAUGURAL  ADDRESS  BEFORE  THE  AMERICI 
SOCIETY  OF  MECHANICAL   ENGINEERS,  NOV.  4,    1880. 

As  an  illustration  of  the  method  in  which  advancement  occurs,  and  as  \ 
eximple  of  the  kind  of  work  which  remains  for  us  to  do,  let  us  glance, 
bcied}\  at  the  history  of  that  greatest  of  modern  triumphs  of  mechanism,  j 
steam  engine. 

Away  back,  twenty  centuries  and  more,  in  the  dim  past,  among  the  fig 
fjtint  gleams  of  historic  civilization,  we  see  the  germ  of  the  invention  which  hi 
done  so  much  to  annihilate  space  and  give  man  illimitable  power  over  all  tbi 
(orc^  and  treasures  of  nature— a  toy  in  the  museum  at  Alexandria.  A  toy! 
remained  many  centuries,  until,  in  the  grand  awakening  of  three  centuries  agd 
it:si  Uteat  power  was  discovered,  and  Papin,  and  Worcester,  and  Leibnitz,  tiM 
Huy^hens  each  contributed  a  thought  in  the  progress  which  they  thus  inaupi 
wted  A  hundred  and  fifty  years  ago  the  **  steam  giant  '*  was  at  work  under  tte 
vKwction  of  the  intelligent  blacksmith  and  his  comrade,  the  **  tinker,"  doiqg 
much*  for  the  mining  industry,  but  nothing  elsewhere,  and,  hampered  by  igno- 
rau<^«  and  ill-^ared  for  by  his  masters,  wasting  a  vast  deal  of  now  utilized  power. 

'I'ben  came  forward  a  genius  of  the  brightest  intellect,  a  mechanic,  such  tf 
the  wv^lvi  rarely  produces — James  Watt — and,  adopting  the  truly  philosophic 
w«hstvU  the  great  master  soon  taught  the  mighty  servant  to  do  a  thousand  timet 
UK>rt^  t\Mr  the  world,  and  to  labor  with  wonderfully  greater  ease  and  econ(Wiy. 
Wau  ttr^t  cvxllected  his  facts.  He  dissected  the  model  of  the  Newcomen  and 
V^^lt^-Y  etx^ine*  which  had  been  placed  in  his  hands  for  repair,  ascertained  the 
w^«hs\l  v>l'  it*  0|M?ration,  learned  what  were  the  advantages  of  that  form  of  engine, 
vit\\v\i;rrt\l  the  cause  and  extent  of  its  losses  of  power  and  efficiency,  and,  once 
tKc^  w^ft*  kiH>wn,  his  grand  intellect  promptly  devised  remedies  and  imp^ov^ 
w^^u^k  AtuI  the  steam  engine  of  to-day  is  simply  the  steam  engine  of  James  Watt, 
\^  aU  it»  Icsiding  features  and  in  all  the  principal  details  of  design.  Its  steam* 
ji^^ktttvt  cylinder  is  Watt's;  its  parallel  motion  and  its  guides;  its  crank  motion, 
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thhough  an  invention  usually  ascribed  to  another,  were  invented  by  Watt,  and 
the  condensing  apparatus,  the  expansion  gear,  the  governor,  and  even  that  won- 
derful little  instrument,  the  ** indicator" — the  engineer's  stethoscope — all  came 
down  to  us  from  the  same  source. 

Watt  learned  the  leading  facts  and  made  the  greatest  modifications  of  plan, 
%ihile  it  was  reserved  for  our  contemporaries  to  contribute  the  refinements  of  its 
design  and  of  its  manufacture,  and  to  study  the  more  deeply  hidden  principles  of 
its  philosophy,  and  to  determine  more  definite  rules  for  its  construction  and  man- 
agement. 

Those  of  you  who  have  been  familiar  with  the  design  and  construction  of 
steam  engines  during  the  past  twenty  or  thirty  years,t  and  those  of  you  who  have 
leen  for  a  generation  past  accustomed  to  handle  this  miracle  of  art  will  remember, 
as  I  remember  well,  how  we  learned  at  a  very  early  period  in  our  experience  cer- 
tain cardinal  points  of  practice  which  were  very  strongly  impressed  upon  us.  We 
soon  learned  by  experience  that  efficiency  was  gained  only  as  we  learned  to 
liaodle  higher  steam  with  properly  adjusted  expansion,  to  work  our  engines  up 
to  higher  piston  speeds,  to  cushion  heavily  when  we  had  large  clearance,  to 
leduce  that  clearance  to  a  minimum,  to  adjust  the  size  of  our  engine  to  its  work, 
aad  to  determine  the  point  of  cut-off,  under  proper  conditions  otherwise,  by  the 
ip>vemor4  We  learned  that  the  now  well-known  **  American  Automatic  Cut-off 
Eogine/'  with  its  high  steam  and  moderately  large  expansion,  as  exemplified  by 
die  **  Corliss  Engine,"  which  is  now  built  all  over  the  world,  was  the  representa- 
tfre  of  the  best  general  practice. 

But  we  were  not  satisfied.  Twenty  years  ago  we  began  to  understand  that 
ire  had  yet  to  perfect  the  phylosophy  of  the  steam  engine,  and  that  it  was  still 
^potently  far  from  perfect  efficiency.  We  then  discovered  that  while  our  best 
engines  were  consuming  from  twenty-five  to  thirty  pounds  of  dry  steam  per  horse 
power  per  hour,  the  mechanical  equivalent  of  the  heat  supplied  in  the  steam  in 
boiler  was  sufficient  to  give  about  a  horse  power  for  each  two  pounds  of  high- 
pressure  steam  per  hour,  and  hence  that  we  were  utilizing  but  one  tenth,  or 
one-fifteenth  of  the  heat  we  were  paying  for  when  we  settled  our  coal  bills. 

Next,  we  found  that,  owing  to  the  fact  that  we  can  not  practically  expand 
down  to  a  pressure  lower  than  that  due  approximately  to  the  temperature  of 
sorroanding  bodies,  we  must  therefore  discharge  heat  unutilized,  that  the  lar- 
ger part  of  this  waste  is  unavoidable  and  that  an  engine,  perfect  mechanically, 
and  working  within  the  usually  practicable  maximum  limits,  must  waste  three- 
fourths,  and  can  return  useful  effect  from  but  one-fourth,  of  the  heat  supplied, 
thus  placing  the  practical  limit  under  known  conditions  at  about  eight  or  ten 
pounds  of  steam  per  hour  and  per  horse  power. 

And  here  we  stand  to-day  with  the  steam  engine,  mechanically  almost  perfect, 
yet  with  a  theoretical  economy  of  about  eight  or  ten  pounds  of  steam  per  horse 

t  Reports  on  Machinery  and  Manufacturers  at  Vienna,  1873,  by  R.  H.  Thurston,  etc.,  etc. ,  Wash.,  1875. 
X  History  of  the  Growth  of  the  Steam  Engine ;  International  Series ;  N.  V.,  1878,  p.  473. 
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power  per  hour,  while  consuming  actually,  in  the  best  examples,  about  fifteen, 
I.  €, ,  with  an  efficiency  of  sixty  or  seventy  per  cent. 

In  hot-air  engines  we  are  not  making  much  more  progress,  and  our  field  of 
promise  seems  to  be  still  in  the  improvement  of  the  steam  engine. 

We  are  slowly  learning  other  facts.  We  know  that  the  great  obstacle  in  the 
way  of  attaining  nearly  theoretical  efficiency  is  the  transfer  of  heat  from  the 
steam  to  the  exhaust  side  by  initial  condensation  and  re-evaporation ;  we  arc 
discovering  that  high  speed  and  steam  jacketing  tend  to  lose  their  efficiency  at 
extremely  high  pressure  with  wide  ranges  of  expansion,  that  it  seems  possible  to 
reach  a  point  in  steam-jacketed  cylinders  at  which  lower  speed  may  tend  to  s^ 
cure  efficient  working  of  the  steam ;  that  with  well-jacketed  cylinders  we  may 
get  good  performance,  as  we  to-day  judge  it,  with  slow  pistons ;  that  we  have  bet- 
ter work  claimed  to-day  for  single  than  for  **  compound  "  engines  by  ten  or  fiftecD 
per  cent. ,  §  the  minimum  yet  reached  under  fair  conditions  for  economy  being 
stated  to  be  by  experiment  as  1.54  is  to  1.75,  while,  assuming  the  very  best  con- 
ditiovs  for  each,  it  seems  certain  that  both  types  should  give  about  equally  good 
results. 

Here  is  where  we  stand  to-day,  and  it  is  from  this  point  that  we  are  to  work  for- 
ward. We  need  to  collect  more  facts  by  means  of  carefully-devised  experiments 
like  those  of  Hirn  and  Hallauer  abroad,  and  of  £mery  and  the  Navy  Department 
at  home ;  we  need  careful  and  systematic  study  of  the  results  and  finally  the  d^ 
termination  of  the  laws  of  steam  engine  efficiency  as  affected  by  steam  pressure 
and  temperature,  rates  of  expansion  and  compression,  character  of  steam  jacketSi 
rate  of  piston  speed,  and  every  other  circumstance  influencing  economy. 


ASTRONOMY. 


PLANETARY  AND  STELLAR  PHENOMENA  FOR  DECEMBER,  1880. 

BY   W.    W.    ALEXANDER. 

Mercury  rises  on  the  ist  at  5  h.  44  m.  a.  m.  and  on  the  31st  6  h.  ai  m.a.  o- 
and  is  at  its  western  elongation  on  the  21st,  at  which  time  it  can  be  best  observed, 
being  then  in  the  constellation  Scorpius  about  7°  north  of  Antares. 

Venus  sets  on  the  31st  at  6  h.  58  m.  p.  m.  and  on  the  31st  at  8  h.  03  m.  p. 
m.,  and  is  fast  increasing  in  size  and  brilliancy. 

Mars  rises  on  the  ist  at  6  h.  10  m.  a.  m.  and  on  the  31st  at  5  h.  56  m.  *• 

I  Abstracts  of  Papers,  No.  1602;    Proc.  Brit.  Inst.  C.  E.,  Vols.  LIII,  LIV.      It  would  seem  tkat wkdt 
IV  pitton*speed  is  demanded,  as  usually  with  pumping  engines  or  where  two  cylinders  are  needed  as  vitka^ 
.Milt  eagines,  the  "  Compound  "  engine  is  unmistakably  best ;  while  where  high-speed  engines  are  pen&xtted,tf 
"I  Miilt,  the  single-cylinder  may  still  hold  its  own  in  this  competition. 
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k: 


in  conjunction  with  Mercury  on  themomiDg  of  the  23d,  distance  i**  5' 


Jupiter  %tXs  on  the  ist  at  2  h,  03  m.  a»  m.  and  on  the  31st  00  h.  11  m.  a.  m. 
♦wing  to   its  increased  distance  from  the  earth   I  omit  the  phenomena  of  its 


l^oons. 


\ 


Saturn  sets  on  the  ist  at  3  h.  7  m.  a.  m.  and  on  the  31st  at  i  h.  08  m,  a.  m. 
Uranus  rises  on  the  ist  11  h,  51  m,  p.  m,  and  on  the  31st  at  9  h.  5  m.  p.  m* 
Neptune  sets  on  the  ist  at  4  h.  47  m.  a,  ra.  and  on  the  31st  at  ah.  46  m. 

^  The  Moon  will  first  appear  low  down  in  the  southwest  on  the  2d  and  will  be 
\  conjunction  with  Venus  on  the  4th ;  on  the  5th  and  6th  it  will  be  in  the  con- 
(cllation  Capricornus;  on  the  7th  and  8th  it  will  pass  through  Aquarius;  on  the 
th  and  loih  it  will  be  in  Pisces,  the  present  location  of  Saturn  and  Jupiter,  from 
icnce  it  will  pass  through  Aries,  Taurus,  Gemini,  Cancer,  Leo,  Virgo,  Libra, 
^d  on  the  38th  and  29th  it  will  be  in  Scorpius,  the  present  location  of  Mercury. 

The  following  is  the  position  of  the  constellation,  on  the  tsth  at  6  h.  30  m  p. 
k  and  will  nearly  be  correct  for  the  entire  month. 

Beginning  in  the  north  at  the  horizon  we  have  Ursa  Major,  drawing  a  line  from 
^cnce  up  toward  the  zenith  it  will  cross  Draco,  Ursa  Minor  and  the  eastern  edge 
^  Ccpheus  and  then  comes  Cassioprea  situated  in  the  Milky  Way,  following 
llicfa  westward  we  shall  cross  Cepheus,  Cygnus,  Lyra,  and  Aquila,  while  toward 
le  cast  Perseus  and  Auriga,  In  the  south  Pegasus  the  Flying  Horse  is  the  most 
fominent  constellation.  It  is  marked  by  four  stars  of  the  second  magnitude 
litch  form  a  large  square,  each  side  of  which  is  about  fourteen  degrees. 

Andjvmeda^  her  hands  in  chains,  lies  northeast  from  the  northeast  corner  of 
tegastis  in  the  direction  of  Perseus,  and  contains  three  bright  stars  nearly  in  a 

Cetuj^  the  whale,  occupies  the  south,  extending  from  the  meridian  to  a  point 
KTCC  hours  east  of  it. 


I 


J  A  very  slight  declivity  suffices  to  give  the  running  motion  to  water.  Three 
jches  per  mile  in  a  smooth,  straight  channel  gives  a  velocity  of  about  three  miles 
I  hour-  The  Ganges,  which  gathers  the  waters  of  the  Himalaya  Mountains,  the 
fttest  in  the  world,  is,  at  100  miles  from  its  mouth,  only  300  feet  above  the  level 
[  the  sea,  and  to  fall  300  feet,  in  its  long  course,  the  water  requires  more  than  a 
pnth.  The  great  river  Magdalena,  in  South  America,  running  for  1,000  miles 
Itwecn  two  ridges  of  the  Andes,  falls  only  500  feet  in  all  that  distance.  Above 
|b  distance  of  f»ooo  miles,  it  is  seen  descending  in  rapids  and  cataracts  from  the 
puntains.  The  gigantic  Rio  de  la  Plata  has  so  gentle  a  descent  to  the  ocean 
(at,  in  Paraguay,  1,500  miles  from  its  mouth,  large  ships  are  seen  which  have 
ilcd  against  the  current  all  the  way  by  the  force  of  the  wind  alone — that  is  to 
f^  which,  on  the  beautiful  inclined  p^ane  of  the  stream,  have  been  gradually 
)it6  by  the  soft  wind,  and  even  against  the  current,  to  an  elevation  greater  than 
loftiest  spires. 
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EXPLORATION. 


1 


LOG  OF  THE  STEAMSHIP  *'GULNARE"  FROM  ST.  JOHNS,  N.  F., 
TO  DISCO  AND  RETURN. 

Friday,  July  30,  1880. — Fresh  breeze  from  the  south.  Started  the  fires,  and 
at  3:30  p.  m.  took  up  our  anchor  and  put  out  to  sea.  Two  of  the  sailors  were 
missing  and  two  deserted.  Gales  and  thick  fog.  Distance  by  log  seventy-fite 
and  three-quarter  miles. 

Saturday,  July  31st,  1880. — Strong  breeze  from  the  south  during  the  first 
part  of  the  day.  Steering  east.  Thick  fog  and  rain.  Fog  lifted  at  r  p.  m.. 
Saw  an  iceberg  to  the  east  of  us.  Running  under  F.  G.  sail  and  half  steam. 
Distance  by  log  253  miles.     Course  East  by  N. 

Sunday,  Aug.  ist. — During  the  first  part  of  the  day  light  winds  from  SE. 
Steering  E.  SE.  Later,  wind  from  the  west  with  rain.  Saw  a  steamer  steerii^ 
SE.,  also  a  small  iceberg.  Lat.  53®  47'  N.,  Long.  40®  29'  W.  Distance  by  log 
204  miles. 

Monday,  Aug.  2d. — Light  wind  from  the  south.  Steering  NE.  by  E.  All 
sail  set.     Distance  by  log  207  miles. 

Tuesday,  Aug.  3d. — During  the  first  part  of  the  day  strong  wind  firom  S. 
SW.  Steering  NE.  by  E.  At  4  p.  m.  furled  F.  top-sail  and  G.  gallant  sail  and 
jibs.  Thick  fog  and  rain.  At  3  p.  m.  slowed  up  and  headed  the  ship  to  the 
SE.  under  close  reefed  sail.  Gale  increased  and  we  shipped  much  water.  Dis- 
tance by  log  90  miles. 

Wednesday,  Aug.  4th. — Heavy  gales  from  S.  SW.  and  the  sea  running  higb. 
At  2:30  p.  ra.  the  larboard  boat  washed  away.  Threw  a  part  of  the  deck-load 
overboard  to  save  the  ship.  Made  a  break  in  the  bulwark  to  let  the  water  off 
deck ;  this  eased  the  ship  very  much.  The  gale  still  continued  with  rain  and  fog. 
At  9  p.  m.  began  to  moderate.  A  high  sea  running,  kept  off  to  the  NW.  niD- 
ning  at  half  speed.  At  six  in  the  morning  saw  land.  Cape  Farewell,  about 
twelve  miles  distant.  A  large  number  of  icebergs  to  be  seen,  occasional  fog. 
Distance  by  log  74  miles. 

Thursday,  Aug.  5th. — Fresh  breeze  from  SW.  with  fog  and  rain.  Steering 
NW.  At  five  in  the  evening  saw  Cape  Desolation,  distant  ten  miles.  Wind 
now  fresh  from  W.  to  W.  NW.  with  light  rain.  At  night  strong  wind  from  south 
and  sky  overcast.     Steering  north.     Distance  by  log  180  miles. 

Friday,  Aug.  6th — Fine  weather  with  fresh  breeze  from  the  south.  Steering 
NE.  by  N.  following  the  coast.  All  sail  set.  Saw  a  few  icebergs.  Distance  by 
log  180  miles.     Lat.  64''  56'  N. 

Saturday,  Aug.  7  th. — A  fresh  breeze  from  the  NE.  during  the  first  part  of 
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Steering  NE.  by  N.  still  following  the  coasL  Later,  strong  wind  and 
kick  fog.      Distance  by  log  144  miles* 

Sunday,  Aug.  8th.— Strong  wind  from  E.  NE.,  fog  and  light  rain.  Steering 
long  the  land.     Saw  several  icebergs.     Distance  by  log  158  miles. 

Monday,  Aug,  9th.— Strong  wind  from  the  east  with  fog.  At  5:30  p.  m. 
anie  to  anchor  in  Disco  Harbor.  Discovered  a  plank  split  and  broken  olT  under 
be  starboard  quarter.  The  ship*s  carpenter  and  one  from  shore  set  to  work  to 
epair  the  damages.     The  crew  employed  in  getting  fresh  water  and  in  various 

R about  the  ship, 
uesday.  Aug.  loth.— Fine  weather.     Carpenters  at  work  on  the  ship,  aided 
t  of  the  crew- 
Wednesday,  Aug.  nth. — Weather  remains  fine.     Employed  in  various  jobs 
ibom  the  ship.     Carpenters  still  at  work* 

II  Thursday,  Aug.  lath. — Fine  weather.     Carpenters  and  crew  all  busy  about 
|bip.     During  the  latter  part  of  the  day  light  rain  and  fog. 
liFriday,  Aug.  13th. — ^Fresh  wind  from  the  east  with  light  rain  and  fog.     Car- 
ters at  work  on   the  ship.     Crew  employed  in  landing  lumber,  etc.     Later, 
feasant  with  light  wind  from  the  west. 

Saturday,  Aug,  14th. — Pleasant,  with  light  wind.  Later,  a  fresh  breeze 
irom  the  SE  with  fog.  Carpenters  at  work  on  the  ship,  and  the  crew  employed 
|D  breaking  out  and  landing  himber. 

Sunday,  Aug.  15th. — Strong  wind  from  the  NE.  with  rain  and  fog.  At 
light  wind  changes  to  SW, 

Monday,  Aug.  16th. — During  the  first  part  of  the  day  strong  wind  from  the 
fE.  with  light  rain  and  fog.  Later,  the  wind  shifts  to  SW.  Carpenters  still  at 
tork.     Crew  getting  rocks  on  shore  for  ballast. 

Tuesday,  Aug.  17th. — Strong  wind  from  the  N\V,,  rain  and  fog.  Later, 
irind  still  fresh  and  snowing  hard. 

^uttcdnesday,  Aug.  iSth.^ — Wind  from  SW.,  snow,  rain  and  fog.     Carpenters 
^H^  still  busy. 

Thursday,  Aug.  iplh. — Weather   fine  and  pleasant.     All  hands  employed. 

»e  put  on  board  twenty  tons  of  rock  for  ballast 
Friday.  Aug.  aoth. — Weather  fine.  Carpenters  finished  work  on  the  ship» 
we  are  ready  for  the  sea. 
Friday,  Aug.  atst. — Light  winds  from  SW.,  cloudy.  Later,  snow  and 
ain.  At  9.30  a.  m.  shipped  our  anchor  and  steamed  out  to  sea,  bound  for 
Uttenbank.  Passed  a  large  number  of  icebergs.  Took  a  small  schooner  in  tow 
^d  a  party  of  ten  on  board  the  ship.     Light  rain  squalls  at  night. 

Sunday,  Aug.  22d — Pleasant,  with  light  wind  from  the  west.  At  5*30  came 
:>  anchor  at  Rittenbank  in  thirteen  fathoms  of  water. 

Monday,  Aug.  23d. — Weather  fine.     Employed  in  landing  provisions,  etc.» 
Dr.  Pavy  and  Mr.  Clay,  who  are  to  spend  the  coming  winter  here.     At  night 
i'llrong  wind  from  the  NW. 
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Tuesday,  Aug.  24th. — Strong  wind  from  the  NW.  At  6.30  p.  m.  took  ^ 
our  anchor  and  steamed  out  of  the  harbor  for  Sakka  in  search  of  natives  to  assil 
in  getting  coal.  At  11.30  p.  m.  came  to  anchor  at  Sakka  in  four  fathoms  of 
water. 

Wednesday,  Aug.  25th. — Calm  and  pleasant  during  the  first  part  of  thedaj. 
Later,  a  strong  wind  from  the  N.  W.  Took  a  run  over  to  the  coal  bed  butcooM 
not  land  on  account  of  the  breakers.     Crew  employed  about  the  ship. 

Thursday,  Aug.  26th. — Clear  and  pleasant  with  wind  from  the  NW.  Took 
up  the  anchor  and  ran  over  to  the  coal  bed,  but  again  could  not  land.  StroB| 
gales  in  the  straits.  Came  back  to  Sakka  and  anchored  in  eleven  fathoms  of 
water. 

Friday,  Aug.  27th. — A  strong  gale  blowing  from  the  NW.,  sky  overcast 
At  4  a.  m.  took  up  our  anchor  and  steamed  across  to  the  coal  beds.  At  7.3a 
put  the  second  mate  with  all  the  crew  and  thirteen  natives  ashore,  with  provision  i 
for  two  weeks.  Capt.  Palmer  and  Lieut.  Doane  on  shore  prospecting.  Anchored 
in  eleven  fathoms  of  water.  A  large  number  of  icebergs  to  be  seen.  At  nooD 
we  had  taken  on  board  eight  tons  of  coal.     Light  wind  from  the  SE.  at  ni^ 

Saturday,  Aug.  28th. — Light  wind    from  the  SE.  and  sky    overcast    At 
3.30  slipped  our  anchor,  as  it  was  impossible  to  get  it  clear  of  the  icebergs. 
Twenty  tons  of  coal  on  board.   Left  eight  of  the  crew  and  twelve  natives  on  short 
and  steamed  back  to  Sakka.     At  11  p.  m.  cast  the  lead  in  seventeen  fathoms  of  ft 
water,  and  at  the  next  cast  we  were  aground  on  a  soft,  muddy  bottom.    At  i  ft 
a.  m.  came  off  and  anchored  in  seven  fathoms  of  water.     Strong  wind  from  tiic  w 
SE.  with  snow  and  rain.     At  6  a.  m.  lowered  a  boat  and  sounded.     Found  the 
bottom  muddy  and  very  uneven. 

Sunday,  Aug.  29th. — During  the -early  part  of  the  day  light  rain  and  wind 
from  the  SE.  At  i  p.  m.  steamed  over  to  the  coal  beds.  Picked  up  the  ancbor 
we  had  slipped  the  day  before  and  went  to  work  getting  off  coal. 

Monday,  Aug.  30th. — Weather  fine.     Employed  in  getting  off  coal. 

Tuesday,  Aug.  3 1  st.  — Weather  continues  fine.  Finished  coaling,  took  every- 
thing on  board,  and  at  7  p.  m.  returned  to  Sakka,  where  we  came  to  anchor  at 
II  p.  m. 

Wednesday,  Sept.  ist. — Weather  fine.  Paid  off  the  natives,  300  pounds  of 
salt  beef,  and  forty  pounds  of  bread.  At  10  a.  m.  took  up  our  anchor  and 
steamed  down  to  Rittenbank. 

Thursday,  Sept.  2d. — Weather  fine.  At  2:30  p.  m.  landed  Dr.  Pavy  and 
Mr.  Clay,  with  bed  and  bedding  and  left  for  Disco. 

Friday,  Sept.  3d.-— Weather  fine  with  light  wind  from  the  SE.  Crew  em- 
ployed about  the  ship.  Took  on  board  eight  tons  of  rock  for  ballast.  Carpen- 
ters at  work  on  the  ship,  making  repairs,  etc. 

Saturday,  Sept.  4th. — During  the  first  part  of  the  day  fresh  wind  from  the 
SW.  and  slightly  overcast.  Later,  pleasant  with  wind  from  SE.  Employed  in 
ballasting  the  ship,  getting  water,  and  various  other  jobs. 
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f     Sunday,  Sept  5th. — Weather  cloudy  with  hght  wind  from  the  SE.     Later 
^  die  day,  snow  and  rain  with  strong  wind  from  the  west. 
\     Monday,  Sept  6th. — Fresh  wind  from  the  SW.  with  rain.     Crew  employed 
jjetting  aboard  water  and  ballast.     Carpenters  at  work  on  the  ship. 

Tuesday,  Sept.  7th. — Fresh  wind  from  the  NW.  with  snow.     Employed  in 
Dg  aboard  water  and  ballast,  and.  scraping  spars,  etc.     Later  in  the  day, 

:  snow  and  calm. 

Wednesday,  Sept.  8th. — Clear  and  pleasant,  with  light  wind  from  the  SW. 

r  storing  lumber  and  getting  water.     At  9  p.  m.  a  Danish  barque  came  to 
in  the  harbor.     Later,  a  fresh  wind  from  the  NE.  and  slightly  overcast. 
Dished  ballasting  the  ship,  bent  the  sails,  and  made  ready  for  sea. 

Thursday,  Sept.  9th. — During  the  first  part  of  the  day  a  fresh  breeze  from 

\  SE.     At  3  p.  m.  took  up  our  anchor  and  steamed  out  of  the  harbor,  bound 

r  St  John's,  Newfoundland.     It  was  too  late  in  the  season  to  proceed  farther 

At  6:30  p.  m.  called  all  hands  to  shorten  sail,  close-reefed  the  mainsail 

I  top-sail,  banked  the  fires  and  hove  the  ship  to  with  her  head  to  the  SW.,  on 

t  port  tack.     Gale  increasing  and  a  high  sea  running.     Snow  and  rain.     Dis* 

'  ^y  ^^  9^  miles. 

t  Friday,  Sept  loth — Gale  still  continues,  with  snow,  hail  and  rain,  and  a  very 
{Pfgh  sea.  At  10  p.  m.  clear  starlight,  barometer  still  falling.  At  i  a.  m.  began 
ift  moderate,  and  rain  commenced  falling  soon  after.  At  six  in  the  morning 
[Murtcd  fires  and  began  to  run  again,  steering  SW.  A  little  later  wind  hauled  to 
SVIT.  and  we  furled  all  the  sails.  Light  rain  and  mist,  barometer  rising.  Lat. 
€7'56'N.,  Long.  58^  30' W. 

Saturday,  Sept  nth. — Light  wind  from  the  NW.  and  a  heavy  swell  from 
Ae  SK  Steering  SW.  At  4  p.  m.  called  all  hands  and  shortened  sail,  and  furled 
albut  the  fore  top-sail.  At  8  p.  m.,  weather  moderating,  saw  several  large  ice- 
Iwrgs.  At  I  a.  m.  furled  top-sail.  Sky  slightly  overcast  with  a  fresh  wind  from  the 
ir«L    Steering  SW.  by  S.     Distance  by  log  155  miles. 

Sunday,  September  12th. — Strong  wind  from  SW.,  snow  and  hail  and  a 
'Tory  high  sea.  At  6  p.  m.  banked  the  fires.  At  7  p.  m.  wind  changed  to  NW., 
irith  very  heavy  squalls.  Toward  morning  the  weather  moderated,  kept  off  S. 
SW.,  set  the  fore  topsail  and  jibs  and  began  steaming  again.  Strong  wind  and 
mow  squalls.     Distance  run  by  log,  from  5.30  a.  m.  until  noon,  58  miles. 

Monday,  September  13th. — Strong  wind  from  N.  NW.  and  snow  squalls. 
Steering  SW.,  steam  and  sail.  In  the  middle  of  the  day,  light  wind  from  SW. 
^  mist  Furled  all  sail.  Later,  strong  wind  and  a  driving  snow  storm. 
Distance  by  log,  144  miles. 

Tuesday,  September  14th. — During  the  first  part  of  the  day  light  wind  from 
the  SW.  with  rain.  In  the  afternoon  wind  changes  to  SE.  At  i  a.  m.  stopped 
iteaming,  being  short  of  coal.  At  8  a.  m.  a  strong  wind  from  the  west  with  rain. 
Steering  S.  SW.     Lat  60^  6'  N.,  Long.  56^  36'  W. 

Wednesday,  September  15th. — Fresh  wind  from  the  west  during  the  early 
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part  of  the  day.     Steering  S.  SVV.  with  all  sails  set     At  2  p.  m.  strong  gales 
heavy  squalls.    Wind  W.  NW.  with  a  heavy  sea;  broke  the  main  boom,  but 
it  again  and  set  the  sails.     Steering  S.  SW.     Lat.  58°  N.,  Long.  55°  30'  W. 

Thursday,  September  i6th. — Early  in  the  day  a  light  breeze  from  thenorl 
Steering  S.  SW.     Middle  of  the  day  calm.    Later,  light  wind  from  the  east 
sail  set  Lat  57°  31'  N.,  Long.  55°  15'  W. 

Friday,  September  17th. — Weather  fair,  alight  wind  from  the  SK 
heading  S.  SW.     At  9  p.  m.  furled  light  sails,  a  little  later,  close  reefed  the  1 
sail.     Wind  blowing  heavily.     At  12.30  a,  m.  gale  increasing,  close  reefed 
fore-topsail  and  furled  the  jib.     At  four  in  the  morning  hove  the  ship  to.     A ' 
high  sea  running  and  heavy  gales. 

Saturday,  September  i8th. — Gale  continues  with  squalls  of  rain  and 
Moderates  in  the  afternoon.  At  4  p.  m.  set  the  jib  and  fore-topsail.  Heading! 
by  W.,  wind  light  and  a  very  high  sea.  At  7  a.  m.  light  wind  from  the  N1 
Saw  several  icebergs.  Made  all  sail,  steering  south.  Lat  53®  31'  N 
56°  20'  W. 

Sunday,  September  19th. — Weather  fine  with  a  light  breeze  from  thei 
All  sails  set  and  steering  south.  Crew  employed  about  the  ship.  Later  in 
day,  wind  from  SW. ,  with  thin  fog.     Saw  a  brig  steering  SE. 

Monday,  September  20th. — Calm  and  cloudy.      At  4  p.  m.  started  the 
and  began  to  steam,  steering  SW.  by  S.     Furled  all  sail.    At  i  a.  m.  fresh  bi 
from  the  NW.  and  thin  fog.     Set  the  jib  and  fore-topsail.     At  3  a.  m.  a 
gale  and  a  very  heavy  sea;  stopped  steaming  and  banked  the  fires.      At  10 a. 
more  moderate.     Land  in  sight,  Cape.     Lat  52°  12'  N.,  Long.  54**  57'  W. 

Tuesday,  Sept  21st. — Fresh  wind  from  N.  NW.  and  thin  fog.  Steering  S.  SHS 
All  drawing  sail  set.  Saw  a  barque  and  brig  steering  north.  At  11.30  p. 
tacked  the  ship,  heading  S.  SE.  Light  wind  from  SW.  Lat  51®  33'  N.,  Long^ 
54°  42'  W. 

Wednesday,  Sept.  2  2d. — During  the  first  part  of  the  day  light  wind  fit)mtli 
SW.  Heading  S.  SE.  Later,  strong  wind  with  fog  and  mist  Reefed  mainsd 
and  fore-topsail.     Saw  a  brig  heading  SE. 

Thursday,  Sept.  23d. — Strong  wind  from  the  SW.,  with  rain.  The  rain  in- 
creases. At  3  a.  m.  light  wind  from  the  NW.  and  fog.  Made  all  sail,  steerifig 
SSW.     Lat  51°  35'  N.,  Long.  52°  29'  W. 

Friday,  Sept.  24th. — Early  in  the  day  light  wind  from  WNW.,  thin  fog  and 
rain.  Steering  S.  SW. ,  all  sail  set.  Saw  a  large  iceberg  to  the  north.  Island  m 
sight,  about  eight  miles  distant.     Land  ahead  on  the  starboard  bow. 

Saturday,  Sept  25th. — Strong  wind  from  NW.,  with  squalls  of  rain  and  haiL ; 
Steaming  along  the  land,  all  sail  set  At  8  p.  m.  took  in  sail  and  half  an  bout 
later  came  to  anchor  in  St.  John's  Harbor. 

Sunday,  Sept.  26th. — During  the  first  part  of  the  day  strong  wind  from  NW. 
Later,  wind  light  from  the  east  with  rain. 

Monday,  Sept.  27th. — Wind  continues  from  the  east,  with  rain.  Crew  set- 
ting up  rigging,  etc. 
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At  9  a.  m.  took  up  our 


Era- 


a  heavy  sea  on.     At  3  p.  m. 

Later,  a  fine  breeze  from  the 

Crew  empiuyed  in  washing 


j    Tuesday,  Sept.  28th. — Strong  wind  from  the  south 

pior  and  steamed  in  to  the  wharf  to  get  on  coaK 

I    Wednesday,  Sept,  29th. — Overcast,   with  fresh  breeze  from  the  east, 

feed  in  coahng  the  ship ;  hired  some  bands  to  assisst. 

^^khursday,  Sept.  30th- — Fresh  breeze  from  the  south.     At  4  p,  m.  took  a  tug 

propped  into  the  stream.     Eighty-three  tons  of  coal  on  board.     Three  hands 

^c  aboard  to  work  their  passage  to  ihe  States.      All  ready  for  sea.      The  day 

Pwiih  heavy  gales  and  rain. 
'riday,  Oct.  ist. — The  weather  cleared  early  in  the  morning.    The  Mail  boat 
d  at  9-30  a.  m.  and  after  getting  our  mall,  took  up  the  anchor  and  steamed 
%  10  sea.     One  seaman  and  one  fireman  deserted.   Found  a  stowaway  on  board 
s«nt  him  ashore. 

Saturday,   Oct.   2d,  1880.— Weather  fine  and 
to  stop  to  get  up  steam.     Saw  several  vessels. 

All  sails  set  and  steaming.     Steering  W.  SW 
,  etc.     Lat  45^  48'  N,,  Long,  54''  40'  W, 

Sunday,  Oct.  3d. — Fine  weather,  with  light  wind  from  NW,     Steering  W. 
S-      AH  drawing  sail  set  and  steaming.      Saw  several   sails  going  east.     Coiil 
ing  better  to-day. 
[onday.  Oct.  4th, ^ — During  the  early  part  of  the  day  a  light  wind  from  the 
Steaming  W.  SW,     Later,  wind  strong  from  the  south.     Furled  the  fore- 
and  reefed  the  main  sail.     Lat.  44°  7'  N.,  Long,  ^i^  48'  VV^ 
icsday*  Oct.   5th, — Fresh   wind   from   the  SE.»   which  continues  all  day. 
Lg  S.  SW,,  using  steam  and  sail.     Crew   employed  in   washing  ship,  etc. 
four  sails.     Lat.  42°  7'  N,,  Long.  64°  46'  W. 
Wednesday,  Oct.  6th. — During  the  first  part  of  the  day  fresh  wind  from  the 
SE.,  and  cloudy.     At  i  p.  ra.,  changed  the  course  to  SW.  by  S.,  and  made 
saiL     At  4  p.  m.,  light  squalls  from  the   west.     Took  in  and   furled  all  sails. 
Ijlde  later  set  fore  and  aft  sails.      Heavy  rain  and  thick  fog.     Steering  SW.  by 
HpUt  10,  cleared  off  and  the  wind  shifted  to  W,  NW.,  blowing  heavily.     Lat. 


I9'  N.,  Long.  68^  50' W, 


Thursday,  Oct.  7th. — Clear  and  pleasant,  with  strong  wind  from  W.  NW* 
lA&ged  the  course  to  S  by  E»,  and  made  all  sail  The  compass  has  carried  the 
ip  two  points  north  of  ..er  true  course.  Later,  the  wind  increased,  steering 
if,  by  south.,  fore  and  aft  sails  set.     At  4  a.  m.  passed  a  steamer  bearing  east. 

^^ri< 


35'  N„  Long.  69*  55'  W. 


riday,  Oct.  8th, — Weather  fine  and  a  strong  wind  from  the  W.  SW,    Stcer- 
g  SW.  with  all  sails  set.     At  4:30  p,  m,  wind  hauled  to  west;  furled  the  square 
ils.     Saw  several  ships  going  east.     At  2  a,  m.  a  light  breeze  from  the  NE.  Set 
sail.     Lat.  35^  14'  N.,  Long,  74°  16'  W. 

Saturday,  Oct.  9th  — Fine  weather,  with  light  breeze  from  E,  NE.     Steering 
by  W.,  using  steam  and  sail.     At  1  a.  m,  made  Cape  Charles  Light.     Close 
liU  and  headed  the  ship  south.     At  5:30  kept  off  W.  SW.,  and  ran 
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a  barge  and  schooner,  both  bound  for  the  bay.    Lui 
:iir.nc  |3ie5  ind  ilieavy  sea.     At  noon  Cape  Henry  in  sight,  four  miles  dista 

i-jmizT.  ijcr  icth.— Strong  gales  from  the  east,  all  drawing  sail  set  Ste« 
T.Z  1=  :ne  aay.  Ac  11^5  p.  m.  took  up  a  pilot.  At  3  p.  m.  furled  all  sail, 
^rnng  rom  ae  X.  NE.  Anchored  off  Smith's  point,  at  12:30  a.  no.,  anda^ 
xiut  X  n^Ts-  pilot  and  pnxeeded  up  the  river.     Weather  pleasant. 

Mijmiay.  Oct.  nth. — Steaming  up  the  river.     At  7:30  p.  m.  came  to  and 

jjC  "y  tur;TTnrmn 


^ 


QLPORTANT  DISCOVERIES  IN  MEXICO. 
X.    Jiira-iT.  now  in  Mexico,  has  written  the  following  letter  to  the  7H 


TuLU,  Aug.  28th,  1880. 
X.^   Z:irrra : — Since  the  telegram  which  I  had  the  honor  to  send  you 
:=fc  -ii-T-c-.T  jt  "HT  iscoTeiT,  I  have  succeeded  in  uncovering  a  Toltec  dwellii 
.1   »-r-w:  I  wrae  v^c.     To  compare  Tulu,  capital  of  the  Toltecs,  to  the  Ronq 
,rr  5^  SLT  smgirr  ins^xpbancai ;  like  her  she  has  been  buried  long  centuries,  k 
r-L=3=5-7.::£i.  r  s  XT»:^iic  the  Indian  (Mexican)  Pompeii,  though  less  ancid 
^  >.3B:  :3e   es  nossssdi^  far  she  reveals  a  world  unkfiown,  and  brings  1 
^-srx.-r  U2C  nscuc7  jyriinnff?^  ijsocecher  new.     Take  notice  that  I  do  not  (lain 
J   .i:^    3-rrTts".  31  lit  r^  ±scn«red  Tulu,  but  I  am  happy  in  having  been  the  fiij 
•cfx-L  '-   xfc^=  acgligeai:  ii;:a¥x:x'as  in  it     You  will  judge  of  the  originality  < 
3     ii:-.-^   wTjex  I  Tcd  vnt  aar  dis  Toltec  habitation,  exhumed  to-day  from  i 
^*--^ii     •    ^x    -yiruf  es^  3  ccoiposcd  of  tweuty-four  apartments,  two  cisti 
-^5-  c    -v;m*vT:!^  ami  ifega  small  stairways,  being  altogether  of  extraordii 
^■.  ri.r^-::::^;  uad  "ressesKii  cf  intense  interest.     One  thing  more  important, 
«.;r*i,-r  »:-:    .nisic  aI  3"aiaaoii.     I  have  found  some  bones  of  gigantic  ruminaQfi| 
r    ia%.-2>  xsrii^.  rre  dEws  of  whkh  are  0.35  (metres)  in  length  and  o.ioii^! 
:v,NircM>  .cvi  A  Miur.  die  head  of  which  measures  0.14  in  length.     This  is  not^ 
i.      -  :t^  m«sc  Jt  smpies  of  every  kind  of  baked  earth,  from  the  large^  sorv 
>^v-  j^  XTvsSv  3itfs  «>»i  ^-ittCTS,  to  the  smaller  kind  serving  for  domestic  use,  I 
.^.Q  vw-ic  20ne  -iT*''^*'^^  some  porcelain  ware,  and  something  still  more  remark-. 
;.^<        >a  5;  truavi  3W  ^iass  neck  of  a  botde,  ornamented  with  the  colors  of  an- 
•^..'v    V  ia.iit  ^;es3«i»-      Are  these  Asiatic  keepsakes,  or  original  products? 
>.     »5i>«::i-*u   i  istiChsr  osew  nor  the  less  worthy  of  the  attention  of  specialists. 
^  <i  -.^^  c^  .  :^urrfts<t  ^  Ase  $ab^  of  Toltec  industry,  or  a  solution  of  their  origin. 
►v^a^-^  ^  o.nnuKQCirr*  >«^ring  to  others  the  care  of  destroying  the  consequences 
'V?<    ini.vrt:tiK  iootmeiics.     As  for  me,  I  work,  dig,  make  collections,  and 
x>*.'*«   **  ,>*awctn?-         Tfr        3^        5> 

Desire  Charnay. 
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Il  From  ihe  best  information  we  can  obtain,  one  of  the  most  extensive  coal 
lis  on  the  globe  is  located  west  of  Missouri  river,  and  along  the  line  of  the 
Ithern  Pacific  R.  R.  The  first  outcropping  of  this  deposit  is  about  twenty- 
miles  west  of  Mandan,  commonly  called  the  Coal  Banks  j  but,  so  far  as  pros- 
Ited,  only  a  three  foot  vein  has  been  struck.  This  vein  is  a  lignite — when  first 
Used — burning  with  a  clear  fiame,  developing  somewhat  in  combustion  the 
iracteristics  of  cannel  and  bituminous,  but  not  so  good  as"  the  Pennsylvania  or 

fo  coaL  This  is  the  quality  of  all  the  coal  undoubtedly  in  this  whole  region  of 
ntry.  Forty  miles  west  of  Mandan  is  the  extensive  mine  of  Mr.  E.  H.  Bly, 
Iprietor  of  the  Sheridan  House,  Bismarck,  who  prospected  a  large  section  of 
intry  on  the  line  of  the  railroad  last  spring.  This  mine  is  a  seven  foot  vein, 
rty  feet  below  the  level  of  the  railroad  grade,  and  dips  about  this  distance  in 
I.  Over  this  is  a  four  foot  vein,  and  still  another  above  this  corresponding 
b  the  level  at  the  Coal  Banks  of  three  feet.  At  Green  river,  107  miles  west  of 
ndan,  is  a  monster  vein  of  coal  of  thirteen  feet.  Mr.  Bly  in  his  explorations 
Covered  numerous  veins  of  coal  from  three  to  seven  feet  in  thickness,  and 
us  that  anywhere  in  this  great  area  in  the  bend  of  the  Missouri,  to  and  includ- 
fhe  Bad  Lands^  on  the  same  level,  the  same  veins  may  be  struck.  On  the 
ith  side  of  the  Missouri  river,  near  Fort  Stevenson,  a  subterranean  fire  has  been 
ruing  coal  for  years.  Even  the  Indians  have  no  knowledge  of  how  long^  but 
report,  extending  far  back,  making  there  miniature  Bad  Lands  like  those  west 
the  Green  river,  where  the  fires  are  extinct.  There  is  no  doubt  that  the  so- 
led Bad  Lands  were  underlaid  with  extensive  layers  of  coal,  and  that  upon 
rning  out  the  surface  settled  down,  leaving  the  peculiar  characteristics  which 
ustitute  their  present  formation.  This  is  at  least  the  accepted  theory  with  those 
10  have  seen  the  process  going  on  in  northern  Dakota.  The  question  of  coal 
'  fuel,  for  all  ages  to  come,  and  at  cheap  rates  too,  for  the  treeless  prairies  of 
I  Great  Northwest  b  settled^ — and  permanently  settled.  There  is  enough  for 
^Mlr.  Bly  has  already  contracted  to  get  out  25,000  tons  the  coming  season. 
IK^troal  lands  can  be  purchased  of  the  Government  at  $20  per  acre,  and  the 
lilroad  Company  will  sell  at  the  same  price.  One  thing  is  certain,  that  no  one 
in  or  company  can  ever  monopolize  this  busines.  There  is  too  much  of  it 
icre  will  be  coal  on  every  160  acres  for  200  miles  west  and  200  miles  south  of 
t  Missouri  river — in  western  Dakota.  ^ — Bismarck  Tribune. 

i       — 

■birge  quantities  of  pottery  are  manufactured  in  Brazil  from  the  hard,  silici- 
[Tark  of  the  caraipe  tree.  In  the  process,  the  ashes  of  the  bark  are  powdered 
d  mixed  with  the  purest  clay  that  can  be  obtained  from  the  beds  of  the  rivers — 
p  kind  being  preferred,  as  it  takes  up  a  larger  quantity  of  the  ashes,  and  thu» 
bduces  a  stronger  kind  of  ware. 
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SCHWATKA'S  SLEDGE  JOURNEY. 

KCa^  furnished  by  tke  Author,) 

2  Addison  Gardens,  Kensington,  Nov.  6th,  i83q. 
M  -  1  R3  — Li  rie  brief  account  of  Lieutenant  Schwatka's  sledge  journey 
^z:^  A      -.m  i  ^;oii.  br  Mr.  C.  R.  Markham,  in  the  November  number  of 
7— «  -^^ — :^  ji  "iie  Geographical  Society,  my  name  is  mentioned,  but  in  such 
a.^rrr  ::-i  1  «i  wadded  to  be  permitted  to  offer  some  explanation. 

:   *  >iLi.ii  .njz  *-  seveni  relics  of  the   Franklin   Expedition  were  bought 
'  r    xjt  z  :  if-i.  Tcm  die  natives  and  sfn/  home." 

^  \j:   j4r  Mjixsjm.  with  that  propensity  for  unfairness  for  which  he 
>  .rr--^  :^  Titascc  3J  call  •'iWYm/nr/fifx,"  not  sent,  but  brought,  home  by 
•  ::>,>;r*^  .■!  h^-tt;  tnaa  srrentr  articles,  among  them  twenty-three  silver  s] 
-:^*   -^<:^*  Tim:  7i«»:ttJ  at  slver  watch  cases,  one  case  of  a  silver-gilt  chrom 
u  «^   ;*--t:.    -WT 1  \7icc:s  ^id  varch  cases,  two  pieces  gold  watch  chain,  sovei 
a..-^r:'"«n>»  HXtilmicSk.  «k.     On  some  of  these  articles  were  the  initials  or 
I     -i.vr*:'*    1    :^  jimnars  dtere  were  sixteen  officers  in  all)  and  the  names 
^  .     •    •.•^   :rc«i.    •  H:i:!t:rf  '^  and  *'  Fowler." 

•  jL.c'->:'.u  u  :uis»  was  a  cross  of  the  Hanoverian  Order  of  Knighthood^; 
^K.      -^-^^    ^'^  Jvict?  w-ti  Sir  John  Franklin,  K.  C.  H.,  engraved  upon  it 

•-^•^    r:*:v>  ips  Iei:cs^^i  in  the  painted  hall  at  Greenwich  Hospital,  and 

,^.  ..   ^-x.-'i'^r  ut:.  wtcr  ne  exception  of  the  record  obtained  by  the  Fox  Exp^ 

v:    •-     ^J—^*  5^'iu.  ac  lease,  in  importance  to  all  that  has  been  brought  home  : 

.^    ,^.>5...  ^•;i    -v;.'ien;rs^  and  were   sufficient,  in  combination  with  my  plaiiv 

-,,..— .>i:^»^  -T^.*cn^  :c  dicit  ttom  the  Lords  of  the  Admiralty  a  letter  by  their 

^*.t*ai-.   -Ait^i  --v^ii  -'^^  CVtoNcr.  1S54,  in  which  the  following  paragraph  occun: 

•y.-  =   *.    ti-,.io<  »<^ki  "^'^  inform  Dr.  Rae  of  their  Lordships'  high  approval  of 

, ,  .  .^    .^    /r.   x4ie.  I'A/  *«y  sf^  ^  ^si  the  unfartuncUe  fate  of  Sir  John  Frank- 

^  ..^    i.^  W-.T.        »;  jeorr  Na  4t  page  834,  Arctic  blue  book  1855.) 

t:^4av;s-  :rw  =ocK  iviianil  part  of  the  information  obtained  by  me;  had 

Cur-    utv:  -«^  -B  I  *i«l*  ^^  Eskimos  tell  what  they  had  to  say,  they 

•iwr^uft.  >a«^  tiiied  to  believe  that  thdy  spoke  the  truth.     Had  I 

u.   -^ac  *;fc^  ^A*i  3^*  ^y  ™^°  would  have  done  so,  and  did^  and  1 

vot   use'*  acvnc«d  of  withholding  a  part.     I  found  on  my  return 

^  ^        \it**--iA   ia.*^   siJe^^  journey,    that  the  three  men  left   in  charge  at 

^.  J  ^^^.jj^^  ^^  ^OBOoa  could  understand  or  speak  a  word  of  the  language—  ^ 

^^  .^    rti.*«fe\i  br  natives,  who  had  been  for  some  time  occupied  J 

4il  --Hi  »v^  important  sad  details  by  pantomime  or  dumb  show. 
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I  may  have  added  that  these  strangers,  twelve  strong  men,  some  of  them 
I  the  West,  had  hved  on  the  most  friendly  terms  with  my  three  fellows  (who 
consiamly  to  be  separated  one  from  the  other)  and  had  not  stolen  or  attempted 
eaJ  a  single  article,  although  some  guns,  boxes  of  saw*s,  knives,  files,  daggers^ 
were  lying  on  the  rocks,  covered  and  protected  by  only  an  oil  cloth.  Had 
\  Eskimos  been  so  inclined,  they  could  have  easily  jnurdered  my  men, 
oyed  oiir  boat,  and  carried  all  our  property  away  beyond  my  reach,  and  left 
a  very  precarious  poiition,  as  I  was  not  placed  as  Hall  and  Schwatka  were, 
?ly,  within  a  few  days'  journey  of  a  ship,  but  700  or  800  miles  distant  from 
assbtance.  Had  they  mmrdered  any  of  Franklin^s  people,  as  has  been 
id,  would  they  not  have  done  the  same  to  my  men,  where  the  temptation 
have  been  very  great  ? 

We  are  given  an  extract  from  the  writings  of  Admiral  Shevard  Osborn,  as 
its:  **  We  know  that  the  surmises  and  assertions  of  savages  are  false."  This 
be  true  of  many  savages — especially  those  who  have  come  in  contact  whh 
ization — but  it  is  not  so  with  the  Eskimos,  for  my  own  experience  and  that 
en  who  have  seen  much  of  these  people  at  Labrador,  East  Main  and  Church- 
!ad  rae  to  think  that  it  would  be  unjust,  nay,  almost  an  insult,  to  the  poor 
unit "  to  class  him  with  the  average  Englishman  for  untruthfulness.  Were  it 
'cnient  to  do  so,  I  could  give  some  striking  illustrations  of  what  I  state;  yet 
irther  proof  seems  wanting  than  the  disgraceful  disclosures  of  bribery,  false- 
l  and  corruption  at  present  being  brought  to  light  in  connection  with  recent 
;ions  of  certain  Members  of  Parliament,  among  men  from  whom  something 
*r  was  to  have  been  expected. 

The  cravings  of  hunger  become  as  irrepressibly  painful  to  some  men  as  the 
Utible  desire  for  alcohol  by  the  drunkard  or  for  opium  by  the  opium-eater, 
of  whom  know  to  what  misery  their  excesses  must  lead,  yet  they  cannot  ab- 
M  Tliese  failings  are  certainly  a  disgrace  and  reproach  to  those  possessed  of  ^ 
^#hereas  to  have  recourse  to  the  most  repulsive  of  food,  in  a  few  of  many  ' 
I  of  starving  men,  when  the  craving  amounts  to  a  kind  of  madness,  is  as- 
ily  a  misfortune,  rather  than  a  reproach.  Had  some  of  my  dearest  friends 
I  among  the  FrankUn  party,  1  should  have  felt  bound,  in  honesty,  to  tell  the 
'  as  1  told  it.  ^ 

I  have  myself  witnessed  this  painful  craving  for  food  in  one  or  two  cases 
\  provisions  ran  short,  and  the  most  objectionable  food  would  have  been 
1,  although  I  never  had  this  terrible  feeling  myself,  even  when  forced  to  **chew 
pieces  of  skin  and  ptarmigan  bones  up  to  the  beak  and  down  to  the  toe-nails. 
further  stated  that  one  of  the  officers  seen  alive  was  a  **  D&ctor,**  This  is 
able  enough,  but  the  evidence  on  which  Lieut.  Schwatka  founds  this  beHef 
vious,  and  possibly  not  quite  reliable.  The  Eskimos  told  him  that  the  word 
It-dook  was  spoken  by  one  of  the  white  men,  **an  oflicer,*'  and  this  was  in- 
etcd  to  mean  **  Doctor.**  Now  Dook-dook  or  Took-took  is  the  Eskimo  name 
and  was  reported  to  me,  in  1S54,  to  be  used  in  this  meaning,  when 
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one  of  the  white  men,  **  a  chief/*  was  attempting  to  tell  the  natives  that  itef 
were  going  to  the  great  land  to  the  south  to  shoot  deer — thus:  '*  Took-look-piil| 
— iaiitating  the  report  of  fire-arms  and  pointing  to  his  gun."  This  is  ihenoitt 
find  in  my  original  journal:  Which  is  the  right  interpretation,  **  Doctor"  or 
'*Deer?"* 

The  date  of  thci  white  man  having  been  seen  is  given  by  Lieut.  SchwatUo 
1849  1  whereas,  the  record  found  by  McCHntock  shows  clearly  that  the  date  ofltif- 
ing  the  ships  was  April  1848.  How  Schwatka  or  anyone  else  could  get  a  date  wiii 
any  degree  of  accuracy  from  the  Eskimos  after  a  lapse  of  thirty  years,  I  am  it  t 
loss  to  understand^  and  equally  so,  why  these  poor  suffering  men,  if  alive  in  18I19, 
should  have  remained  on  King  Williams  Island  or  on  the  main  land  northvcfl 
of  Backs  River,  instead  of  embarking  in  their  boat  or  boats  and  pushing  south- 
ward on  the  open  water  that  it  is  reasonable  to  suppose  must  have  existed  some 
time  during  the  summer  of  1S48. 

My  opinion  is  that  the  expectations  of  these  unfortunate  men,  were  v*iolf 
founded  on  the  belief  that  the  ice  would  break  up  and  that  the  Back  River  ^^^ll 
be  navigable  much  earlier  than  was  really  the  case;  $uch  opinion  bemg  linneJ 
by  them  on  a  knowledge  of  the  breaking  up  of  the  ice  and  navigability  of  the 
Coppermine  River,  20  degrees  further  west,  which  occurs  a  fortnight  or  thfrt 
weeks  earlier  than  at  the  Republic  Bay,  or  at  the  Back  River.  A  detention  of  ihrct 
weeks  would  cause,  in  all  likelihood,  a  fatal  and  unexpected  expenditure  of  provis* 
ions  and  strength. 

Even  were  it  true,  as  a  writer  on  the  Times  says,  that  six  months  or  ereB^ 
years'  rations  might  have  been  saved  out  of  the  three  years  stock  on 
most  unlikely  thing — it  is  very  evident  that  however  much  provisions  were 
board,  the  quantity  taken  on  tiic  sledge  Journey  would  be  limited  to  the  amount 
the  poor  fellows  were  able  to  haul  or  carry,  and  when  that  was  nearly  or  whoflj 
expended,  they  would  not  be  in  a  very  fit  condition  to  go  perhaps  140  miles  bad 
to  the  ship  for  more. 

When  I  was  at  Republic  Bay  in  1854,  the  Eskimos  had  heard  nothing  of  A< 
ship  said  to  have  sank  near  Point  Grant,  nor  did  they  know  anything  of  the  while 
men  found  in  1859,  {five  years  afterward)  on  King  Williams  Island  by  HobsoD 
and  McCHntock,  because  the  many  articles  found  in  the  boat  would  have  been 
removed  and  the  boat  broken  up,  as  was  afterward  done. 

The  only  white  men  I  heard  of  were  the  "  at  least  forty  "  who  reached  ibtf 
low,  flat  shore  of  the  main  land,  about  a  long  day's  sledge  journey  with  dogs, 
northwest  of  the  mouth  of  Back  River.  These  men  hauled  one  or  two  boate 
with  them,  were  making  very  short  days'  marches,  pitched  tents  to  sleep  in,  ifl<i 
were  all  looking  thin,  and  were  probably  the  last  survivors  of  the  ill-fated  expdi- 
tion. 

It  was  from  the  place  where  these  dead  were  found  that  all  the  relics  brouglii 
home  by  me  were  taken ;  it  was  here  also  where  ten  or  twelve  books  were  seen, 

*  The  E«ktmoi  have  a  Frequent  practice  of  introduciojE  themiclvcf  hj  patting  iheir  breuts  aod  t«fltaf  tkitf' 
They  may  have  thoughi  tkat  the  whiu  chi«f  wa«  doiag  the  saiue. 
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jich  being  for  no  use,  were  given  to  the  children  to  play  with  and  torn  up  and 
Stroyed,* 

^  The  Eskimos  (lo  1854)  said  it  was  curious  that  although  sledges  had  been 
rn  with  the  party  when  traveling,  and  their  tracks  on  the  ice  noticed,  no  sledges 
nre  found  where  the  dead  men  were,  although  the  boat  or  boats  were  there.  I 
ted  if  there  were  any  signs  of  fire.  They  replied:  Yes.  1  then  explained  that 
^c  white  men  had  reached  the  mainland  **Noo  Nah  *'  at  no  great  distance 
Im  the  river  they  wished  to  ascend,  they  did  not  require  the  sledges  any  more, 
d  probably  used  them  for  fuel.  The  explanation  seemed  satisfactory*  as  certi- 
d  by  a  bright  look  of  intelligence.  To  us  the  absence  of  the  sledges  would  ap- 
lU*  of  slight  importance,  but  to  an  Eskimo  a  large  wooden  sledge  is  a  grand 
ic;  hence,  their  absence  puzzled  them. 

I  have  now  to  apologize  for  troubling  your  lordship  with  this  very  long  letter, 
>enaUy  imposed   in  consequence  of  the   high  position   you  so  worthily   hold  as 

idcnt  of  the  Royal  Geographical  Society.     I  have  the  honor  to  be 

\ours  respectfully,  [Signed]         JOHN  RAE. 

The  President  Royal  Geographical  Society. 


^i  to  thi  Editor  of  the  Kansas  City  Review. 

Two  oi  the  instances  of  falsehood,  (both  told  with  the  laudable  (?)  object 
exalting  the  position  of  the  men  and  officers  of  her  majesiy^s  navy,  at  the 
tpcn&e  of  others  who  have  explored  on  the  Arctic  coasts),  I  think  it  now  con* 
"mini  to  add  to  the  foregoing  letter.  The  author  of  the  Northwest  passage  by 
cClure,  (McClure  himself  is  not  responsible)  an  Admiral  in  the  navy,  not  long 
d,  filled  a  page  of  the  book  with  a  notice  of  the  Arctic  work  of  myself  and  my 
udson^s  Bay  voyagers,  every  word  of  which  is  false,  and  willfully  so,  because 
lis  man  was  informed  that  his  statements  were  erroneous  and  proof  given  to  that 
feet,  yet  he  refused  to  make  a  correction  in  the  second  edition  of  the  work, 
nother  Admiral  who  not  very  long  ago  was  hydrographer  to  the  admiralty 
id  is  still  living,  stated  plainly  to  a  very  large  meeting  of  our  geograpical  society, 

no  Arctic  explorers,  except  those  of  Her  Majesty's  service^  had  ever  done 
If  good  geographical  work  t !  At  the  time  that  this  statement  was  made,  five 
*iit]emen,  having  no  connection  with  the  English  navy,  had  received  the  highest 
inor  that  could  be  bestowed  ior  their  Arctic  researches — namely; 

Thomas  Simpson — Founders'  Medal  1839,  for  less  than  half  his  Arctic  work 
tcomplished  at  that  date. 

John  Rae — Founders'  Medal  in  1852,  who  did  nearly  as  much  more  work 
kcrward.  His  survey  of  Wollaston  and  Victoria  Lands  were  found  so  much 
lore  accurate  than  the  subsequent  survey  of  Captain  Collinson,  that  his  survey 
%%  not  only  adopted  on  the  admiralty  charts^ — names  and  all,  but  was  used  to 
>tt5trate  Collinson's  report  in  the  Arctic  blue  book. 

Dr.  Kane — Founders*  Medal,  1856. 


•  Tlitt  «tonr  b  rcf»e&ud  to  SchwAtka  exactly  as  U  va»  eo!d  to  me  tweaty-five  yc^n  hefore. 

iv-«a 
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Dr.  Hayes — Patrons'  Medal,  1867. 

Protessor  Nordenskjold — Founders' Medal,  1869. 

Here  we  find  four  of  the  above  fiv^  names,  obtaining  the  Founders'  or 
g':>id  mcdil  for  their  Arctic  work,  in  precedence  of  distinguished  explorers  in 
parts  of  the  world. 

There  can  be  only  one  of  two  conclusions  that  must  be  come  to ;  either  i 
Admiral  must  have  said  what  he  knew  to  be  false,  or  the  council  of  the  Ro)l 
Gecgnphical  Society,  probably  as  just  and  as  competent  a  tribunal  as  is  to^ 
ioimd  Ln  me  world,  has  given  its  decision  unjustly  and  foolishly  to  men  of 
ciey  had  Little  personal  knowledge — for  Simpson  and  Rae  had  lived  half 
lives  in  the  wilds  of  Hudson's  Bay,  whilst  Doctors  Kane  and  Hayes  were  AnM 
cans.. 

Here  are  two  instances  of  direct  untruths,  told  with  a  very  paltry  and 
object*  by  men  holding  the  highest  position  in  our  navy,  yet  these  very  men,  f 
isooch.  accuse  the  Eskimos  of  falsehood,  of  surmise  and  assertion.  J.  RAS^ 


THE  OLD  IN  NEW  MEXICO. 

Santa  Fk.,  N.  M.,  Oct  10,  1880. 

The  trip  to  New  Mexico,  which,  within  the  memory  of  very  young 
was  a  three  months'  toilsome  journey  from  Kansas  City,  in  < '  prairie  schoonem 
drawn  by  diminuti%'e  mules  or  broad  horned  oxen,  is  now  a  matter  of  romance 
oire  glides  along  over  the  Atchison,  Topeka  &  Santa  Fe  Railroad,  and  gazes 
of  the  windows  of  his  Pullman  car  upon  lovely  prairies,  well  cultivated  ixxum 
h^rvis  of  blooded  cattle  and  sheep,  and  searches  in  vain  for  that  ^is  fatuus  d| 
of  i^ev^raphers,  the  Great  American  Desert. 

Without  rehearsing  the  well  known  story  of  the  attractions  and  advantage 
v^f  Ran^as^  and  the  boundless  mineral  wealth  of  Colorado,  we  will  at  once  tdti 
up  that  of  New  Mexico,  which  territory,  as  some  writer  has  aptiy  said,  **hl 
entered  through  a  hole  in  the  ground,"  meaning  the  tunnel  through  the  RiM 
Mountaiits,  at  whose  mouth  runs  the  boundary  line  between  Colorado  and  Nai! 
Mc\iv\K  'I'liis  tunnel  is  2,000  feet  long,  through  the  hardest  of  granite,  and  is* 
t\«c  s|Hn  imen  of  engineering  enterprise  and  success. 

Kr\>m  the  tunnel  we  pass  swiftly  to  the  plains  of  New  Mexico,  and  over  as 
AluKVit  level  road,  we  descend  in  clear  view  of  the  snow-clad  Mexican  Cordillerasia 
the  distJii\<.X'»  and  the  nearer  foot-hills,  often  capped  in  fantastic  shapes  with 
|>\(4)uui^  and  cones,  and  abrupt  steeps. 

We  |Kiss  several  Mexican  hamlets,  from  which  the  ever-curious,  tawny-faced 
wvm\eu  and  children,  dressed  in  bright  colors  or  in  plain  black,  look  out  fixm 
iheir  aUnlcs  in  huts  upon  the  passing  wonder.  And  it  is  indeed  a  wonder  to  sec 
i*  K»»v^»  tuU  train  of  cars,  with  Pullman  sleepers,  traversing  the  ancient  plains  of 
ihe  TuebUvs  the  realm  of  the  Montezumas.  About  noon  we  cross  miles  of  IfV* 
besU^  whune  black,  broken  masses  cover  the  ground;  and,  at  a  distance  to  tbe 
^e*l»  we  »ee  the  walls  of  a  mighty  mountain-crater,  with  the  side  open  to  the 


from  which  the  melted  torrent  evidently  flowed.  Ordinarily  this  plain  is 
pvcred  with  a  fair  growth  of  a  very  nutritious  bunch-grass,  which  affords  paslmr- 
c  to  vast  herds  of  cattle  and  sheep^  but  owing  to  the  total  failure  of  the  summer 
ins,  there  uas  no  grass  crop  this  year  nor  vegetation  of  any  other  kind.  As 
example  of  the  truth  of  the  adage  that  **  it  never  rains  but  it  pours/*  the 
Udfall  for  the  month  of  August,  1880,  at  Las  Vegas,  was  eighteen  inches.  All 
settled  portions  of  the  country  are  traversed  by  irrigating  ditches^  which  are 
0w  as  dry  as  the  plains,  but  which  show  ihe  traveler  how  farming  is  conducted 
trc  in  ordinary  years.  Little  patches  of  wheat  and  potatoes  can  b^  raised,  by 
lu-eful  and  patient  tending,  where  a  sufficient  water  supply  can  be  had  for  irrigat- 
g  purposes,  but  a  farmer  of  llhnois,  Missouri  or  Kansas  can  raise  a  bushel  of 
*ain  and  ship  it  into  the  Territory  cheaper  than  a  New  Mexican  farmer  can  raise 
m  same  quantity  under  the  most  favorable  conditions,.  This  fact  settles  the 
fTicultural  status  of  the  Territory,  and  proves  that  New  Mexico,  as  well  as 
^lorado,  must  always  depend  for  its  bread  and  provisions  upon  the  great  agri- 
Rlltural  district  embraced  within  the  limits  of  Illinois,  Missouri,  Iowa  and  Kansas. 
lie  people  of  all  this  vast  mineral  belt  in  the  Rocky  Mountains  must  inevitably 
fed  by  the  great  agricultural  States  of  the  West. 
The  mineral  resources  of  New  Mexico,  however,  are  practically  inexhausti- 
ble, and  though  the  Americans  have  only  just  begun  to  invade  the  Territory, 
iscDv cries  of  gold  and  silver  are  reported  every  day,  and  in  every  part 
rf  the  country.  The  character  of  the  mineral  deposits,  in  all  sections  of 
he  Territory,  is  such  as  to  render  considerable  capita!  necessary  in  order  to  work 
he  mines  with  any  degree  of  success. 

The  towns  of  New  Mexico  are  curiosities  to  the  American.     Las  Vegas,  for 
tistaoce,  is  a  place  of  about  5,000  people — or  more  properly,  two  places  of  about 
,500  each,  for  it  is,  in  fact,  two  distinct   towns,  thoroughly  dissimilar  in  every 
Particular,     The  **new  town"  is  on  the  railroad,  has  broad  streets  running  at 
ight  angles,  its  houses  are  of  frame,  generally  painted  white,  and  the  place  has  a 
iliar  American  look,  while  the  people  are  all  Americans.     The  **  old  town,/* 
Ittuated  about  a  mile  from  the  road,  is  different  in  every  aspect,  is  inhabited  by  a 
iifTerent  kind  of  people,  and  looks  as  though  it  belonged  to  an  entirely  different 
race  and  age.     Like  all  the  other  towns  in  the  Territory,  except  the  three  or  four 
that  have  been  put  up  by  the  Americans  since  the   railroad  came  in,  it  is  built 
round  a  pubHc  square,  or  plaza  ;  the  business  of  the  town  is  all  done  on  the  four 
:&  of  the  square ;  narrow  streets,  or  roads,  diverge   from   each  corner  of  the 
[uare  and  lead  out  into  the  country,  but  these,  like  the  cross  streets,  where 
Acre  arc  any,  are  not  more  than  twenty-five  feet  wide,  are  without  sidewalks,  and 
alleys  rather  than  streets.     All  the  houses — business  houses  as  well  as  resi- 
dences— are  built  of  adobes — sun  dried  brick — are  one  story  high,  with  walls 
usually  about  three  feet  thick,  and  with  flat   roofs  covered  with  earth.     All  the 
business  houses  are  on  the  Plaza,  while  on  the  alleys  or  roads  leading  out  from 
lib  the  residences  are  situated. 
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At  Las  Vegas  (the  Meadows)  we  took  a  carriage  for  the  famous  Hot  Springs 
five  miles  distant ;  and,  passing  directly  through  the  old  Mexican  city,  whid 
still  divides  with  Santa  Fe  the  trade  of  Northern  New  Mexico,  and  which  cxxat 
mands  the  bulk  of  the  enormous  wool  business,  we  made  our  way  past  sevenl 
ranch-villages  belonging  to  the  old  and  aristocratic  Baca  family,  to  the  cool  and 
beautiful  cafton  in  which  the  springs  are  located,  and  were  soon  domiciled  in  the 
excellent  hotel  there.  As  these  springs  are  worthy  of  especial  mention,  and  aie 
not  generally  known  at  the  East,  I  will  devote  some  space  to  their  descripdon. 
The  springs  are  twenty-two  in  number,  and  are  all  found  within  an  area  of  aboitf 
ten  acres,  near  the  left  branch  of  the  Gallinas  River,  and  perhaps  half  a  mik 
from  the  mouth  of  the  cafton.  They  have  been,  from  the  time  "whence  the 
memory  of  man  runneth  not  to  the  contrary,"  a  famous  sanitary  resort  amoof 
the  Castilian,  Mexican,,  and  Indian  races  inhabiting  this  region. 

These  springs  rise  not  far  from  the  mouth  of  a  beautiful  cafion,  which  opens 
upon  the  plains  four  miles  above  the  city  of  Las  Vegas,  and  from  that  point 
winds  romantically  into  the  Spanish  Range  of  the  Rocky  Mountains,  the  latter 
extending  one  hundred  and  fifty  miles  southward  from  the  Colorado  line  into 
New  Mexico.  The  Springs  have  an  altitude  of  6,400  feet — the  elevation  whidi 
has  made  Colorado  such  a  favorite  resort  for  those  affected  with  pulmonary  conir 
plaints — with  a  decided  advantage  over  some  of  the  northern  resorts  as  to  latitude 
and  health-giving  climate.  The  character  of  the  waters  is  similar  to  that  of  the 
famous  Hot  Springs  of  Arkansas,  as  shown  by  the  following  chemical  analysis^ 
made  by  Prof.  F.  V.  Hayden,  United  States  Geologist : 

Constituents.  Spring  No.  i.  No.  2.  Naj. 

Sodium  Carbonate .1.72  r.17  5.00 

Calcium  Carbonate,  )  t  .^«  r.^  #;,  ,t  ji 

Ma^esium  Carbonate,     ] ''^^  '^•^3  "-43 

Sodium  Sulphate 14:12  i5-43  J^-*' 

Sodium  Chloride 27.26  24-37  27*34 

Potassium Trace.  Trace.  Trace. 

Lithium Strong  trace.    Strong  trace.    Strong  trace. 

Silicic   Acid 1.04  Trace.  2.51 

Iodine Trace.  Trace.  Trace. 

Bromine Trace.  Trace.  Trice. 

Temperature 130°  F.  123**  F.  123*  F. 

Fifty  miles  from  Las  Vegas  we  come  to  Baughl's  station,  where  we  stop  over 
to  explore  the  ruins  of  the  Pecos  church  and  village  (described  in  the  November 
number  of  the  Review).  After  spending  nearly  three  days  in  this  interesting 
work,  we  again  take  the  train  and  move  on  to  Santa  Fe.  The  scenery  along  the 
whole  line,  from  the  Raton  tunnel  to  Santa  Fe,  with  its  charming  pine-decked 
valleys  and  hill  sides,  its  distant  purple  ranges  of  mountains  and  its  occasional 
snow-clad  peaks,  is  very  beautiful,  while  such  special  objects  as  the  Raton  Pass, 
the  Moro  Cafton  and  the    Apache  Pass  are  grand  and  striking. 

Santa  Fe  |is  about  eighteen  miles  off  the  main  line  of  the  A.,  T.  &  S.  F. 
R.  R. ,  and  is  reached  by  a  branch  road  which  has  some  remarkably  steep  grades 


*his  old  town  is  probable  the  oldest  in  the  United  States,  having  been  a  populous 
Jace  when  the  Spaniards  found  it  in  1542.  Its  citizens  claim  that  it  was  then 
nown  as  Cicuyd,  but  other  authorities  believe  that  the  old  Pecos  village  was  the 
"uc  site  of  Cicuye.  Schoolcraft  makes  no  doubt  of  this,  and  gives,  in  his 
tstory  of  the  North- American  Indians,  an  engraving  of  the  old  church  and 
lirroundings  untier  the  title  of  **Cicuye  or  Pecos," 

The  city  lies  on  the  edge  of  a  basin  of  the  mountains,  and  viewed  from  the 
miDit  of  a  neighboring  peak,  looks  like  a  vast  collection  of  brick  kilns.  The 
^uses  are  mostly  of  adobe,  one  stoned,  squarely  built,  and  the  smoke  curling 
pm  their  lops  assists  the  appearance  named.  The  Santa  Fe  river^calted  river 
courtesy,  for  the  stream  is  no  wider  than  you  can  leap  across — flows  through 
midst. 

Its  early  name  was  •*  the  city  of  San  Francisco  Asis  de  Santa  Fe,"  Saint 
rancis  being  the  patron  saint.  Later  it  was  called  *'  La  Viile  Real  de  Santa  Fe," 
*ich  has  been  reduced  to  simple  Santa  Fe,  **  Holy  Faith."  Its  population  now 
about  6,000.  Its  latitude  is  35  deg.,  41  min.,  its  longitude  106  deg.,  10  min., 
id  its  altitude  7,000  feet.  Its  time  is  one  hour,  fifty-six  minutes  and  four 
iconds  slower  than  Washington  time. 

Among  the  objects  of  interest  is  the  Governor's  palace,  which  was  erected 
rcvious  to  1581,  from  the  material  of  the  old  town,  one  story  in  height  and  some 
fo  hundred  feet  long,  with  a  piazza  along  its  whole  front.  It  has  the  appear- 
ice  of  an  adobe  structure  whitened  with  lime  wash.  It  is  nearly  two  hundred 
pars  older  than  Independence  Hall  in  Philadelphia,  and  is  to  this  time  occupied 
f  the  Governor  of  the  Territory.  Another  attractive  object  is  the  San  Miguel 
lurch,  also  built  of  adobes,  and  more  than  two  hundred  and  fifty  years  old. 
.cross  the  street  is  the  oldest  dwelling  house  in  Santa  Fe,  said  to  have  been  built 
cfore  the  visit  of  Coronado,  in  1540.  It  is  of  adobe,,  60  feet  long,  12  high  and 
I  wide,  and  is  still  occupied  by  several  families.  The  Bishop's  Cathedral  is  now 
■teg  constructed  in  modern  style,  and  incloses  the  old  adobe  church  which  will 
Hfern  away  when  the  Cathedral  is  finished. 

Guadalupe  chapel  is  another  relic  of  the  past,  being  an  adobe  building  with 
HOQtli  w;il)s,  and  surmounted  by  a  diminishing  tower  formed  of  mud  pillars  and 
bntaining  an  antique  bell. 

Everything  about  Santa  Fe  except  the  railroad  and  the  plaza,  which  is 
lamed  with  shade  trees  and  inclosed  by  a  neat  fence,  is  antiquated  and  foreign. 

At  Albuquerque  we  strike  the  Rio  Grande,  and  along  its  narrow  valley,  by 
Deans  of  irrigating  canals,  the  various  cereals  are  raised,  as  well  as  apples,  peaches 
l&d  grapes,  the  last  named  being  of  very  superior  quality. 

Near  Alamilla  station,  about  fihy  miles  below  Albuquerque,  is  a  Pueblo 
illage  consisting  of  a  hundred  or  more  huts.  Close  by  is  an  immense  lava  rock 
frofusely  decorated  with  rude  drawings  of  animals,  boats,  etc.,  and  in  a  cave 
(Car  arc  paintings  in  black,   red  and  yellow  colors  representing,  among  other 
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things,  a  human  figure  shooting  lightning  from  his  mouth  upon  the  head  of  another 
who  seems  to  be  prostrated  and  stunned  by  it 

The  whole  region  tells  of  a  civilization  which  was,  in  its  day,  far  superior  Ip 
that  of  the  present,  and  nearly  every  day  new  discoveries  are  made  by  the  hardy 
prospectors  that  would  delight  the  archaeologist's  heart.  C. 


1 


SCIENTIFIC  MISCELLANY. 


AMERICA'S  RIVER  SYSTEM  ARTIFICIALLY  DEVELOPED. 

Has  any  fanciful  person,  with  a  commercial  turn  of  mind,  and  with  a  dccptrr 
interest  in  the  development  of  the  great  trade  avenues  which  nature  has  marked 
out  than  in  the  highways  constructed  wholly  by  human  art  and  mechanism,  ever 
taken  the  trouble  to  imagine  what  the  river  system  of  America  will  be  when 
perfected  as  it  may  be,  and  as  it  doubtless  will  be,  when  the  lapse  of  centuries 
shall  make  this  the  populous  country  of  the  world  and  masterful  in  art,  commerce, 
and  all  science  ? 

To  map  out  in  fancy  all  the  schemes  which  must  seem  not  only  feasible, 
but  likely  to  be  accomplished  as  time  passes — unless  a  new  motive  power  be 
discovered  which  shall  vastly  cheapen  all  present  modes  of  transportation — cannot 
but  seem  Quixotic  to  the  ordinary  and  unfanciful  observer,  while,  in  fact,  their 
accomplishment  would  not  embody  a  tithe  of  the  extraordinary  features  that  have 
been  contained  in  the  modern  application  of  steam,  and  the  utilization  of  many 
other  recent  expositions  of  science.  Probably  no  fact  was  ever  developed  whidi 
long  anterior  to  that  development  did  not  have  its  counterpart  in  fancy,  and, 
therefore,  no  picture  which  plain  natural  law  does  not  declare  to  be  outside  of 
the  realms  of  the  possible,  should  be  thought  an  exaggeration — a  mere  vision, 
possessing  no  phase  possible  of  fulfillment. 

If,  therefore,  any  enthusiast  be  heard  to  prophecy  that  the  United  States— 
which  will  then  doubtless  include  all  of  North  America — will  one  day  be  traversed 
by  steamships  from  the  Atlantic  to  the  Pacific,  and  from  the  lakes  of  British 
America,  the  great  lakes,  the  eastern  rivers,  and  the  streams  running  down  the 
western  mountains  of  the  Gulf,  he  should  not  be  condemned  as  a  fool  or  i 
visionary  without  a  close  examination  of  the  map  of  North  America,  and  without 
indulging  in  serious  speculation  as  to  what  engineering,  in  its  wonderful  progress, 
is  capable  of  accomplishing. 

Let  such  an  enthusiast  have  full  sway,  and  he  will  explain  to  his  audience 
first  how  the  rivers  of  the  East  may  be  utilized  for  steam  navigation.  New 
England  has  several  riveis  which  might  be  improved  so  that  navigation  would  be 
extended  much  farther  into  the  interior  than  at  this  time.  In  New  York  the 
Hudson,  with  its  broad  expanse,  rolls  down  from  the  beautiful  lakes  which  & 
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adjiicent  to  the  St.  Lawrence,  and  these  in  turn  have  streams  flowing  into  them 
which  could  be  easily  made  a  connecting  link  between  the  river  which  is  the 
prtde  of  New  York  and  that  greater  one  which  carries  the  waters  of  our  vast 
inland  seas  through  British  territory  to  the  Atlantic  Ocean. 

Coming  to  Pennsylvania,  we  find  a  vast  field  for  the  exercise  of  that  theoreti- 
cal river  improvement  which  may  one  day  become  a  fact.  The  Delaware  and 
Schuylkill  could  be  utilized  to  a  far  greater  extent  than  at  present,  though  they 
could  not  be  transformed  into  important  connecting  links  with  other  waters,  as 
some  of  their  sister  rivers  may  be.  The  Susquehanna  offers  the  most  splendid 
Inducements  to  the  theorist.  Its  head  waters  lie  so  near  the  smaller  lakes  of  New 
York,  which  might  easily  be  connected  with  the  great  lakes,  that  any  one  can  see 
what  a  grand  commercial  avenue  it  could  be  made.  If  its  own  waters,  by  judi- 
'dous  conservation,  should  be  found  insufficient  for  the  use  of  vessels,  an  ample 
supply  could  be  had  from  the  lakes,  which  would  be  tapped.  Again,  the  Sus- 
quehanna could  be  wedded  to  the  waters  flowing  to  the  Gulf  by  the  route  pro- 
posed by  General  Harry  White,  or  by  some  other  way  which  a  survey  would 
discover  to  be  feasible.  Any  who  have  traversed  the  line  of  the  Pennsylvania 
Railroad  will  doubtless  know  how  readily  the  waters  of  the  Juniata  and  Cone- 
baugh  could  be  united,  the  former  leading  to  the  Susqyehanna,  and  the  latter  to 
the  Allegheny  by  way  of  the  Kiskeminitas, 

Again,  the  Allegheny,  with  its  great  volume  could  easily  be  made  a  connect- 
ing link  between  the  Ohio  and  the  great  lakes*  first  by  tapping  Chautauqua  Lake 
to  mingle  with  its  head  waters,  and  then  by  uniting  Chautauqua  with  Erie  by  a 
canal  ®f  eight  or  ten  miles  in  length.  This  could  be  made  one  of  the  most 
oaagnificent  water  ways  in  the  country,  and  would  be  a  great  avenue  for  com- 
teierce. 

There  are  several  other  schemes  besides  the  one  mentioned  for  joining  the 
Atlantic  with  the  Gulf  waters.  One  contemplates  a  union  of  the  head  waters  of 
^e  Youghiogheny  and  the  Potomac,  another  the  connection  of  the  Monongahela 
with  another  branch  of  the  same  stream,  another  a  junction  of  the  Kanawha 
ilh  headers  flowing  into  the  Atlantic,  All  of  these  schemes  look  to  the  grand 
desideratum  of  uniting  the  navigation  of  the  western  rivers  with  that  of  the 
Atlantic  Ocean.  Of  course,  before  this  is  done,  or  before  such  a  brilliant  inter- 
marriage of  rivers  could  be  made  to  bear  fruit,  the  Ohio,  at  least,  if  not  the 
Mississippi*  would  have  to  be  improved,  so  that  it  could  be  utilized  at  other  times 
than  when  the  spring  freshets,  the  summer  solstice,  or  the  summer  equinoXi 
furnish  a  sufficient  supply  of  water  to  float  a  tlatboat  laden  with  coal. 

Going  west  to  the  Mississippi,  examination  of  its  northern  course  shows  how 
readily,  in  a  day  of  great  engineering,  that  Father  of  Waters  might  be  connected 
with  the  greatest  lake  in  the  world,  thus  completing  a  grand  avenue  for  commerce 
between  the  North  Atlantic  and  the  vast  agricultural  regions  of  the  South  and 
est.  West  of  the  Mississippi  the  powerful  mind  will  not  lack  for  similar  food 
tor  speculation  in  tracing  the  possibilities  of  uniting  the  waters  of  the  Missouri, 
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Red,  Rio  Grande,  and  other  rivers,  with  those  of  streams  having  their  origin  U^ 
up  on  the  Pacific  water  shed. 

Those  interested  in  these  matters,  and  others  not  immediately  or  practicair 
interested,  may  find  instruction  and  diversion  in  an  examination  of  a  map  dcarijr 
defining  the  rivers  of  North  America,  and  estimating  the  work  necessary  k 
uniting  them  to  form  a  network  of  avenues  for  steam  navigation  extending  ow 
the  whole  country.  It  is  a  work  for  centuries,  though,  and  not  for  years— le 
had  almost  said  for  eternity,  and  not  for  time.  Yet  we  can  hardly  avoid  fedioi 
that  this  is  a  part  of  the  America  of  the  future.  When  the  great  railway  lines  ai^ 
all  completed,  and  there  are  several  of  what  are,  by  way  of  distinction,  called 
** competing  lines"  between  the  Atlantic  and  the  Pacific,  and  between  the  fer 
North  and  the  far  South,  and  when  the  railway  kings  of  a  half  century  or  a 
century  hence  *  *  pool  their  issues  "  to  fleece  the  public,  then  that  public,  three 
times  as  numerous  and  as  wealthy  as  now,  will  begin  to  realize,  if  not  before,  that 
there  must  be  some  method  of  transportation  of  freight  which  will  check  the 
action  of  railway  companies  in  imposing  onerous  tariffs.  These  modes  of  trans- 
portation will  necessitate  the  employment  of  either  water  or  air,  and  as  the  latter 
element  does  not  promise  richly  in  this  particular,  the  development  of  rival 
methods  will  doubtless  be  confined  to  the  water. 

The  keenly-observant  reader  may  see  in  all  this  speculation  a  satire  upon 
river  improvement,  and  when  it  is  considered  how  the  government  temporizes  is 
the  matter  of  river  improvement  the  person  who  indulges  in  a  fancy  so  far 
extended  beyond  that  which  is  at  present  a  subject  for  somuch  discussion  and  so  lit 
tie  action,  may  well  be  accused  of  attempting  a  satire.  But  we  believe  that  the  public 
mind  will  wake  in  the  near  future  to  the  advisability  of  great  improvements  in  oar 
water  ways,  and  that,  as  the  years  now  far  distant  roll  by,  the  increased  wealth, 
population,  and  energy  of  America  will  bring  about  the  perfection  of  the  system 
for  steam  navigation  which  we  have  fairly  outlined,  and  which  now  seems  a  mere 
figment  of  the  imagination. — River  Record.^ 


THE  SUCCESSOR  OF  GENERAL  MYER. 

As  yet  President  Hayes  has  given  no  indication  of  his  purpose  with  regard 
to  the  choice  of  a  successor  for  General  Myer  as  Chief  of  the  Signal  Service.  It 
is  stated,  however,  on  apparently  good  authority,  that  the  position  is  to  be  given 
to  one  of  two  or  three  regular  army  officers,  who  have  never  had  any  connectiw 
with  the  bureau,  and  who  strive  for  the  place  as  a  pleasant  and  easy  berth  rather 
than  as  a  post  of  great  capacity  for  useful  and  eminent  service.  The  President 
will  make  a  great  mistake  if  he  allows  the  Signal  Bureau  to  lose  any  part  of  its 
usefulness,  and  by  putting  it  in  charge  of  any  one  whom  the  newspapers  have 
recently  named  for  it  he  will  do  this  very  thing.  He  will  make  it  a  sort  of  brevet 
pension  office.  The  right  way  to  fill  the  vacancy  would  be  to  promote  the  best 
of  the  subordinates  of  the  late  General  Myer,  whoever  may  prove  upon  a  thoi* 


DECEASED,  1880.  Wi» 

mgh  review  of  the  situation  to  be  entitled  to  this  designation.  There  are  men 
D  this  branch  of  the  service  who  have  been  there  from  the  beginning— who 
pded  General  Myer  while  he  lived  and  who  are  entitled  to  divide  with  that 
nntoeDt  gentleman  all  the  honors  earned  by  the  bureau  as  a  whole.  It  is  idle  to 
ay  that  among  these  can  not  be  found  one  who  is  better  qualified  than  any 
nerely  military  man  can  be  to  fill  the  vacancy  now  existing.  The  Signal  Service 
IS  done  great  good  in  the  past  and  is  capable  of  immensely  greater  good  in  the 
iture.  To  be  worthy  of  its  past  or  hopeful  as  to  its  future,  however,  it  must  be 
nanaged  and  directed  on  correct  business  principles — the  very  first  of  which  is 
At  the  man  best  fitted  for  its  control  shall  be  intrusted  with  its  control,  and  that 
shall  not  be  treated  as  a  prize  to  he  bestowed  upon  a  personal  friend  or  as  a 
ward  for  merits  however  great,  in  some  department  of  public  service  entirely 
isconnected  with  its  duties. — Sf,  Louis  Ghbe-Demixrat 


NECROLOGY. 


DECEASED  1880. 

,  Prof.  E.  B.,  Lancaster,  Ohio.     Died  Aug.  21,  1880. 
s,  KiTTiE  Gallup,  Vineland,  N.  J.     Died  May  10,  1880. 
CSTiN,  C  R,  Closter,  N.  J.     Died  May  18,  1880. 
jtER,  Daniel,  Norfolk,  Va.     Died  Aug,  23,  1879, 
ER5,  Mrs-  Stephen,  Santa  Barbara,  Cal.     Died  Sept.  1879. 
i^WSR»  Thomas  M.,  233  Beacon  St.,  Boston. 
iBWgrKR,  Chas.  G.,  Boston,  Mass.     Died  1880. 
cniSTFEAD*  Freeman  J.,  M.  D.,    New  York.  Died  May  28,  1879. 
UR6ANK,  L.  S.,  Woburn,  Mass,     Died  Aug.,  1880, 
Tassels,  J.  L.,  Western  Reserve  Coll,  Hudson,  Ohio, 
BAPMANy  W,  B.,  Cincinnati  College,  Cincinnati,  Ohio.     Died  1874. 
^OOKE,  Caleb,  Peabody  Acad,  Sci,,  Salem,  Mass,     Died  June  5,  1880. 
iBERSOt,  D.  S.,  Sec,  Acad.  Nat.  Sci.,  Ottawa,  III.     Died  April  10,  1880. 
'rost,  Chas.  C,  Brattleboro,  Vt.     Died  March  i6>  1880. 
iuNTHER,  O.  R.,  Curator  Nat.  Hist,  Soc,  Worcester,  Mass.,  Died  1880. 
Iau>eman,  Dr,  S.   S.,    LL.    D.,    Prof.  Comp.   Philol,,  Univ.  of  Pa.,  Chickies, 

Pa,     Died  Sept,  10,  1880. 
luNT,  Edwin,  Ph.  D.,  Utica,  N,  Y,     Died  1880, 

OHNSTON,  John,  Prof.  Chem.,  Wesleyan  Univ.,  Middleton,  Conn.     Dec.,  1879, 
LfDZtE,  PROr.  W.  K.,  Oberlin  College,  1880, 
Lane,  J.  Homer,  Coast  Survey,  Washington,  D,  C.     Died  April  24,  1880. 
Lassel,    Williams,  F.   R.  S.,  Astronomer,  died  Oct.  4,  1880, 
LiNDHEiMER,  FERDINAND,  New  Braunfels,  Tex,     Died  Dec,  1879. 
Meigs,  Prof.  J.  H.,  M,  D.,    Philadelphia,  Pa. 
IdlLKER,  J,  W.,  Waukegan,  lUinois. 
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MuDGE,  Benj.  F.,  a.  M.,  Manhattan,  Riley  Co.,  Kansas.    Died  Nov.  22,  18 

Myer,  Gen.  A.  J.,  Chief  Signal  Officer,  U.  S.  A.     Died  April  24,  1880. 

Patch,  Harry  H.,  Salem,  Mass.     Died  Aug.  16,  1880. 

PouRTALES,  L.  F.,  Mus.  Comp.  2k)0l.,  Cambridge,  Mass.     Died  July  17,  18^ 

Smith,  Greene,  A.  M.,  Peterboro',  Madison  Co.,  N.  Y. 

Stauffer,  Jacob,  Lancaster,  Pa. 

Treadwell,  Howard,  M.  D.,  Ph.  D.,    New  York. 

Watson,  Prof.  James  C,  University  of  Wisconsin,  Madison,  Wis.     Died  No 

23,  1880. 
Wellington,  C.  W.  W.,  Hyde  Park,  Mass.     Died  Aug.,  1880. 
WooDWORTH,  John  M.,  M.  D.,  Washington,  D.  C. 


BENJAMIN  PEIRCE:     ASTRONOMER,  MATHEMATICIAN. 

1809-1880. 

BY   OLIVER  WENDELL   HOLMES. 

For  him  the  Architect  of  all 
Unroofed  our  planet's  starlit  hall ; 
Through  voids  unknown  to  worlds  unseen 
His  clearer  vision  rose  serene. 

With  us  on  earth  he  walked  by  day, 
His  midnight  path  how  far  away ! 
We  knew  him  not  so  well  who  knew 
The  patient  eyes  his  soul  looked  through ; 

For  who  his  untrod  realm  could  share 
Of  us  that  breathe  this  mortal  air. 
Or  camp  in  that  celestial  tent 
Whose  fringes  gild  our  firmament  ? 

How  vast  the  workroom  where  he  brought 
The  viewless  implements  of  thought ! 
The  wit  how  subtle,  how  profound, 
That  Nature's  tangled  webs  unwound ; 

That  through  the  clouded  matrix  saw 

The  crystal  planes  of  shaping  law, 

Through  these  the  sovereign  skill  that  planned, — 

The  Father's  care,  the  Master's  hand! 

To  him  the  wandering  stars  revealed 
The  secrets  in  their  cradle  sealed  : 
The  far  off,  frozen  sphere  that  swings 
Through  ether,  zoned  with  lucid  rings; 
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The  orb  that  rolls  in  dim  eclipse 
Wide  wheeling  round  its  long  eclipse, — 
His  name  Urania  writes  with  these 
And  stamps  it  on  her  Pleiades. 

We  knew  him  not  ?     Ah,  well  we  knew 
The  manly  soul,  so  brave,  so  true, 
The  cheerful  heart  that  conquered  age, 
The  child-like,  silver-bearded  sage. 

No  more  his  tireless  thought  explores 
The  axure  sea  with  golden  shores ; 
Rest,  wearied  frame  !  the  stars  shall  keep 
A  loving  watch  where  thou  shall  sleep. 

Farewell !  the  spirit  needs  must  rise, 
So  long  a  tenant  of  the  skies, — 
Rise  to  that  home  all  worlds  above 
Whose  sun  is  God,  whose  light  is  love. 

Atlantic  Monthly^  December^  1880, 
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in.I.STIN  DE  LA  SoCtETE  DE  GEOGRAPHIC  D'  AnVERS." 

We  have  before  us  three  elegant  numbers  of  the  Transactions  of  the  Belgian 
graphical  Society  at  Antwerp.  This  society,  though  estabUihed  as  recently 
krtober,  1876,  seems  to  be  one  of  the  best  working  institutions  of  tlie  kind  in 
world,  and  scarcely  equaled  in  the  long  lists  of  distinguished  scientists,  who 
its  active  or  corresponding  members,  by  any  other  geographical  organization, 
yDL%  the  numerous  interesting  subjects  discussed,  we  notice  Mural  Geographi- 
Paiotings,  Transportation  from  the  Commercial  Centers  of  Equatorial  Africa, 
oaferencc  with  Mr,  De  Lesseps  on  the  Panama  Canal;  also,  a  most  attractive 
Je  on  the  Chartography  of  the  Ancients,  or  the  Map-making  and  Geographical 
iwledge  of  the  Ancients.  In  this  article,  we  find  reproduced  the  rude  maps 
le  Assyrians,  Egyptians  and  Greeks.  The  pleasure  we  experience  in  looking 
'  these  transactions  leads  us  to  hope  we  shall  be  favored  with  the  pertisal  of 
fiiture  publications  of  the  Geographical  Society  of  Antwerp. — (J.  F*) 


X.ETIN  OF  THE  PHILOSOPHICAL  SOCIETY  OF  WASHINGTON,  vols.  I,  11,  III.     Wash- 
ington: Government  Printing  Office. 

This  society  was  organized   March   13,   1S71,  and  Prof.  Joseph  Henry  wa 
ted  its  first  president.     The  objects  of  the  society  were  stated  by  him  to  em 
study  of  all  those  branches  of  knowledge  that  relate  to  the  positive  facts 
jf  the  physical  and  moral  universe,  and  accordingly  we  find  in  the  pro- 
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ceedings  articles  and  abstracts  of  articles  upon  astronomy,  physics,  chemisft^ 
biology  and  natural  history,  contributed  by  most  of  the  learned  scientists  of  k 
national  capital. 

The  present  officers  are:  Simon  Newcomb,  President;  J.  K.  Barnes,  J. & 
Hilgard,  W.  B.  Taylor  and  J.  C.  Welling,  Vice-Presidents;  Cleveland  Abbe, 
Treasurer ;  C.  E.  Dutton  and  Theo.  N.  Gill,  Secretaries. 


The  Students'  Guide  to  Practical  Draughting  :  By  T.  P.  Pemberton.  Ii> 
dustrial  Publication  Co.,  New  York,  1880,  pp.  112,  12  mo.,  $1.00. 
This  is  a  small,  but  thoroughly  practical  work,  by  an  expert  of  many  jearf 
actual  experience,  who  knows  just  what  beginners  need.  His  directions  regard* 
ing  the  necessary  instruments  and  appliances  are  careful,  precise  and  full,  his  sif- 
gestions  practical  and  valuable,  and  the  whole  book  will  be  found  eminently  Ils^ 
ful  to  machinists,  mechanics,  apprentices  and  students. 


The  Naturalists'  Directory  for  1880:  Edited  and  published  by  S.  E.  Casaoo^ 

Boston,  1880:  12  mo.,  pp.  152,  $1.00. 

This  well-known  work  is  presented  this  year  in  an  enlarged  form,  and  a» 
tains  the  names,  addresses,  special  departments  of  study,  etc.,  of  more  than  lixr 
thousand  naturalists,  chemists,  physicists,  astronomers,  etc. ;  also,  lists  of  tk 
prominent  scientific  societies,  periodicals  and  books  of  the  United  States  aai 
Canada,  revised  and  perfected  to  October,  1880.  Mr.  Cassino  has  done  thil 
work  well,  and  has  made  the  Directory  almost  indispensable  to  naturalists  of 
all  classes.  Next  year  he  expects  to  enlarge  it,  to  include,  as  far  as  possible,  the 
scientific  men  and  periodicals  of  the  whole  world. 


Mind  and  Body  ;  The  Theories  of  Their  Relation  :  By  Alex.  Bain,  LLD. 
The  Wonders  of  the  Heavens  :  By  Camille  Flammarion.     Translated  by  Mrs. 

Norman  Lockyer. 

These  two  valuable  works  constitute  numbers  xiii  and  xiv  of  the  Humboldt 
Library,  published  by  J.  Fitzgerald  &  Co.,  New  York.  It  is  unnecessary  to 
speak  especially  of  them,  as  the  authors*  names  and  the  titles  of  the  works  ffc 
sufficient  to  guarantee  them  a  rapid  sale  at  the  low  price  of  fifteen  cents  each. 


Quarterly  Report  of  the  Kansas  Board  of  Agriculture  :  By  Joseph  K. 

Hudson,  Secretary,  Topeka,  Kans.     Octavo,  pp.  156. 

As  heretofore,  this  report  contains  valuable  statistics  relative  to  population, 
wealth,  acreage  of  crops,  condition  of  farm  animals,  crops,  orchards,  meteoro- 
logical data,  etc.,  together  with  papers  by  well-known  writers  on  the  brecdfflg, 
management,  feeding  and  grazing  of  cattle  in  Kansas ;  information  on  the  treat- 
ment of  milk  cows,  manufacture  of  butter  and  cheese,  etc. 

No  better  means  of  advertising  can  be  adopted  by  any  State  than  this,  andvoj 
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Vff  men  are  as  well  calculated  to  prepare  suitable  statistics  for  the  reading  immi* 
It  as  Major  Hudson.  

lOCRRDINGS  OE  THE  ACADEMV  OF  NATURAL  SCIENCES  OF  PHILADELPHIA,  Part  I, 

April  to  September,  1880:  Octavo,  pp.  352. 

This  volume  is  unusually  full  of  articles  based  on  original  work  and  investi- 
ition  by  the  members  of  this,  one  of  the  oldest  academies  in  the  United  States. 
LiDong  them  we  find  the  welUknown  names  of  Professors  Leidy,  Rand,  Lewis, 
Icehan,  Jefferis,  Drs.  Chapman,  Hartman,  Allen,  etc.,  etc. 


^TH  DELLA  SociETA  T08CANA  Di  SciENZE  Naturalt,  Residente  in  Pisa. 

We  have  before  us  the  4th  volume  of  the  Transactions  of  the  Tuscan  Society 
the  Natural  Sciences  of  Pisa.  It  is  taken  up  with  the  discussion  of  pure 
ncc,  or  such  topics  as  can  only  interest  specialists.  Among  the  numerous 
ib^ects  presented,  we  notice  Fossils  of  the  Lower  Lias  of  the  Central  Appen- 
nes;  Chemical  Study  of  Heulandite  and  Stilbite;  Action  of  Heat  on  the  Mix- 
of  Iso-butyrate  and  Formate  of  Calcium  ;  New  Fossil  Teeth  of  the  Notidanus. 
istological  Study  of  the  Complementary  Sexual  Organs  of  some  terrestial 
EoUusks;  Oolitic  Fossils  of  Mount  Pastello  in  the  Province  of  Verona j  Pliocene 
'os^ils  of  the  Echinoderrai,  etc.,  etc.  These  papers  are  beautifully  illustrated, 
nd  as  specimens  of  typography  and  lithography  can  scarcely  be  equaled.  The 
'ransactions  of  this  Italian  society  will  be  perused  with  intense  interest  by  all 
^eciali5ts  in  the  study  of  Natural  Science.  j.  r. 


METEOROLOGY. 


KANSAS  WEATHER  SERVICE— STATION,  TOPEKA. 

OBSERVER,     PROF,    J,    T.    LOVEWELL. 

The  meteorological  record  herewith  submitted  is  for  the  month  beginning 
ictober  2olh  and  ending  November  20th.  The  tables  below  present  the  sum- 
llary  by  decades,  as  well  as  the  mean  daily  average  for  the  whole  period  of  thirty- 
fctic  d^iys. 

It  will  be  noticed  that  the  temperature  of  the  second  decade  in  November  is 
auch  lower  than  the  two  previous  decades.  The  rainfall  has  been  very  light,  i^^ 
Eiches,  and  no  snow,  except  enough  to  whiten  the  ground,  on  the  i6th. 

Tlic  prevaihng  winds  have  been  northwest  and  north.  Brilliant  solar  and  lunar 
talos  were  seen  on  the  18th.  The  barometric  readings  are  reduced  to  sea  level 
i^d  ^ero  temperature.  The  highest  barometer  occurred  November  17th,  when 
,c  record  was  30.65.  The  lowest  was  29.70,  on  the  9th.  The  highest  tempera- 
Ure  occttfxed  October  26th,  74*,  and  the  lowest  November  18th,  3**, 
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The  self-recording  anemometer,  from  which  the  wind  record  is  obtained,  is  a 
posed  to  the  unobstructed  blast  as  it  comes  from  the  prairies  and  strikes  the  toie 
of  Washburn  College,  where  the  instrument  is  placed.  The  velocity  of  the  win 
has  several  times  reached  40  miles  per  hour,  and  on  the  4th  was  41  miles  parto 
the  day.  We  have  had  no  giles  so  violent  as  occurred  in  the  first  part  of  Odo 
ber,  but  the  total  miles  traveled  by  wind  has  been  as  great. 


Last  11  days 
of  Oct. 

First  10  days 
of  Nov 

Second  10  days 
of  Not. 

Fn»Oct» 

to  Not.  a 

Temperature. 

Min 

826 
61.3 
45.9 
k9  9 
862 
55.6 
48.1 
440 

.718 
.665 
.688 
.662 

80.14 
80.01 
80.01 
80.01 

8,665 

88.4 
54  4 
43.  K 
21.0 
35  1 
49.2 
88.9 
4L5 

.729 
.666 
.688 
.689 

29  94 
29.86 
29  91 
29.90 

4,127 

14.9 
84  1 
24.8 
19.2 
17.8 
29.1 
18.9 
220 

.687 
.648 
.679 
.868 

80  06 
80  24 
80.86 
80.87 

8»461 

27-0 

Max 

«• 

Mean 

88.2 

Range 

224 

7  a.  m 

2».5 

2p.  m 

0  p.  m 

416 
816 

Mean 

Rel.  Humidity. 

7  a.  m 

SS.8 

2  p.  m 

.666 

9  p.  m 

.«7 

Mean 

.6B1 

Pressure,  32°  F. 

7  a.  m 

8»« 

2  p.  m 

IO.M 

9  p.  m 

8061 

Nlean 

8161 

Wind. 

Miles  Trareled 

Rainfall. 

ll.l» 
1.61 

EDITORIAL  NOTES. 


The  October  meeting  of  the  Kansas  City 
Academy  of  Science  was  largely  attended. 
Dr.  Joshua  Thome  read  a  carefully  prepared 
and  brilliant  essay  upon  •*  Intellectual  De- 
velopment," which  was  followed  by  an  ac- 
count by  Theo.  S.  Case  of  an  *•  Excursion  to 
the  Birth-place  of  Montezuma." 

The  November  meeting  was  also  well  at- 
tended and  the  audience  amply  repaid  by 
hearing  the  third  paper  of  Mr.  W.  H.  Miller 
upon  Herbert  Spencer's  philosophy,  and  that 
of  Prof.  E.  C.  Crosby  upon  the  Barometer. 

At  the  December  meeting,  Col.  R.  T.  Van 
Home  will  read  an  essay  upon  the  origin  of 
life,  under  the  title  of  *♦  A  New  Hypothesis." 

Thr  annual  session  of  the  Kansas  btate 
Academy  of  Science  was  held   at  Topeka, 


Kansas,  on  the  I2th,  13th  and  I4t]i  olL  It 
was  a  most  interesting  and  enjoyable  Deetii{ 
in  every  way,  most  of  the  papers  read  beiB| 
the  results  of  original  investigation,  and  shot* 
ing  much  zeal  and  research.  A  foil  itpoft 
by  Professor  J.  D.  Parker  will  be  foaadii 
this  number  of  the  Review^  and  it  is  hoped 
that  most  of  the  papers  will  be  seDt  as  lor 
publication  in  full. 

The  Kansas  Academy  is  an  honor  to  tk 
State,  and  its  recommendations  should  reoeiic 
the  careful  attention  of  the  L^slatue.      * 

Now  that  the  President  of  our  Acadeayrf 
Science  has  been  elected  to  Congress,  •« 
may  expect  that  its  library  will  be  the  redfi' 
ent  of  all  the  valuable  publications  byA« 
various  departments  of  the  GoveniflieDt 
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mifred  the  monthly  summarf  of 
logical  observations  of  the  Kan«a$ 
vice  by  Prof.  Love  well,  of  Wnsh- 
;e,  Topeka.     They  will  be   made 
Ily  for  the    RrMeu\  from  the  20tli 
tnth  to  the  20th  of  'he  next,  ^  that 
e  our  readers,  almost  to  the  day  of 
iS|  the  results  just  tabulated  from 
u*  observations  made  all  over  the 
ilhertOf    we  have   received  such  a 
from  both   Professor  Snow  of  Kan- 
Professor  Niphcr  of  Misi^ouri;  also^ 
nal    Service   Observer  C,   A.  Shaw 
Hsin ;  but,  as   they  did  not  reach  us 
our  day  of  publication,  they  had 
interest  to  the  general  reader  before 
isue. 


los.   Pritchett,   of  Morrison  Ob- 
made  us   a  brief  call  a  few  days 
e  visited   Kansas  City  to  complete 
ts  for  establishing  an  electric  time 


ther  of  November  was  exception- 

imll  over  the  country,  but  ihe  reports 

|orado  were  almo<^t  incredible.     On 

at  Denver,    the  mercury   stood   at 

kc  morning,  and  remained  below  zero 

It  Leadville  it  reached  — 25^  on  the 

\  and  at  Breckenridge  — 39°,  an  aL 

rd-of  thing,  for  November,  espe- 

\  this  city,  the  lowest  point  reached 

►f  e  zero,  on  the  morning  of  the  21st. 

coldest  November  weather  remcm* 

since  1857,  when  the  Missouri  was 

-  and  navigation  closed  as  early  as 

However,  it  lasted  less  than  t^o 

jer  which  the  weather  was  so  modft- 

ice  was  put  up,  and  most  of  the 

like  April. 

meeting  of  the  National  Academy 
li  at  Nc*  York,  was  a  most  success- 
About  thirty  paper*  were  read  by 
llists  as  Professors  Marsh,  Langley, 
lope,  Gibbs,  Agassis,  Barker,  Peircc, 


Indebted  to  Principal  J.  W.  Daw- 
|>iei  of  bis  recent  articles  on  **  The 
>Ian  "  and  ••  Revision  of  the  Land 


Snails  of  the  Patsosoic  Era,"  published  in 
the  Pfincelon  Rn^ew  and  American  Jtmmaiof 
Sciittrtf  respectively. 


The  State  Agricultural  College  of  Kansas  is 
in  a  more  thriving  condition  than  ever  beforei 
owing,  as  we  belie\*e,  mainly  to  the  influence 
and  efforts  of  such  able  and  energetic  men  as 
President  Fairchtld,  Professors  Failyer  and 
Popenoc,  and  others  who  are  widely  known 
as  able  scientists  and  liberal  minded  and  pro. 
gressive  teachers. 

Major  B.  S.  Henning,  well  known  to  all 
Kansas  and  Kansas  City  people,  writes  from 
New  York  to  say  of  the  Review  that  **  its 
success  is  a  great  graliiication  to  me,  and  1 
want  to  cheer  you  on  in  your  good  work.'* 


On  November  7th,  Mr.  Powers,  of  Lcxing* 
Ion,  Ind.,  discovered,  in  a  ravine  near  Eldo- 
rado, Kansas,  a  shoulder  blade  and  tusk  of 
an  unknown  monster,  supposed,  howeveri 
from  the  unusual  shape  of  the  latter,  to  belong 
not  to  the  mastodon,  but  to  the  American 
elephant. 

A  SHARP  earthquake  was  experienced  in 
Panama  and  in  Callao,  on  the  15th  Oct.,  at 
9:25  V.  M.  The  shock  was  heavy.  It  lasted 
about  eighteen  seconds,  commencing  with  a 
sli|*ht  trembling  and  terminating  wiih  a  mo* 
tion  which  frightened  every  one.  No  dam- 
age was  done* 


Sitka  advices,  via  Port  Townsend,  say  that 
the  town  was  visited  by  a  severe  cyclone  and 
a  heavy  shock  of  an  earthquake  October  26th. 


Prof.  R.  H.  Thurston,  of  the  Stevens  In- 
stitute of  Technology,  says  of  the  REVIEW: 
**  1  think  the  magazine  an  excellent  journal 
of  the  class,  and  admire  the  manner  in  which 
it  is  conducted.** 


A  LETTER  received  fr6m  Prof,  Richard  A. 

Proctor,  the  distinguished  English  astrono* 
mer,  who  is  now  in  Australia,  states  that  he 
will  return  to  England  by  way  of  San  Fran- 
cisco and  New  York,  instead  of  going  via  the 
Indian  Ocean,  as  was  his  previous  intention. 
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Major  J.  W.  Powell,  Chief  of  the  Bureau 
of  Ethnology,  has  gone  to  the  Pacific  Coast 
to  ascertain  in  person  how  this  work  is  pro- 
gressing. He  has  eight  parties  in  the  field,  en- 
gaged in  making  a  study  of  the  North  Amer- 
ican Indians — their  condition,  their  habits 
of  life,  their  languages,^  their  history,  etc.,  as 
well  as  taking  a  census  of  them.  One  of 
Major  Powell's  parties  has  just  discovered, 
in  New  Mexico  and  Arizona,  a  number  of  old 
ruins  and  pueblos.  These  are  now  being 
carefully  explored.  In  New  Mexico  they 
have  discovered,  west  of  Santa  Fe,  the  largest 
collection  of  ruinsever  found  on  this  continent. 

W.  H.  Simpson,  Secretary  of  the  University 
of  Kansas,  says:  **Our  roll  now  shows  394 
students,  of  whom  15  are  from  our  sister 
State,  Missouri.  Never  before  was  the  Insti- 
tution so  prosperous  and  seemingly  so  thor- 
oughly appreciated  by  the  people  generally. 
We  are  just  beginning  to  be  known  and  felt." 

Mr.  H.  R.  Hilton's  able  and  suggestive 
paper  on  The  Rainfall  in  its  Relation  to  Kan- 
sas Farming,  read  before  the  Kansas  Acad- 
emy of  Science  last  month,  is  one  that  should 
have  a  wide  circulation  in  those  eastern  pa- 
pers that  nowadays  only  publish  articles  on  the 
arid  soil  and  the  famine-stricken  people  of 
Western  Kansas. 


We  have  had  on  our  exchange  list  since  its 
commencement  that  very  interesting  and  val- 
uable scientific  journal,  the  Kansas  City  Re- 
view, and  we  take  this  special  occasion  for 
'irging  upon  our  western  readers  the  propriety 
of  supporting,  by  their  subscription,  a  journal 
that  embraces  so  much  interesting  material, 
and  is  so  creditable  a  medium  for  the  exchange 
of  scientific  intelligence. — New  Remedies ^  Nov, 
1880. 


We  have  received  a  copy  of  Rowell's  News- 
paper Directory  for  1880,  and  can  conscien- 
tiously say  that,  in  our  judgment,  it  is  the 
most  complete,  correct  and  comprehensive 
work  of  the  kind  ever  published  in  the  United 
Slates. 


The  funeral  of  the  late  Prof.  J.  C.  Watson, 
Astronomer  at  the  Wisconsin  University,  who 


died  on  Nov.  23J,  took  place  at  Ann  Arte 
on  the  26th.  The  will  of  the  deceased  » 
tronomer,  after  providing  for  his  wift  vi 
mother,  leaves  the  remainder  of  his  propeilf 
to  the  National  Academy  of  Science  of  tk 
United  States.  The  will  farther  provides tltf 
gold  medals  to  the  value  of  one  handred  dd* 
lars  be  given  to  those  wh-j  shall  from  tine  H 
time  make  astronomical  discoveries,  or  pi» 
duce  astronomical  work  worthy  of  special  rO' 
ward  as  contributors  to  science. 


Prof.  F.  V.  Hayden,  the  geologist,  bi 
just  received  a  cablegram  from  the  presidal 
of  the  Topographical  Society  of  Paris,  u* 
nouncing  that  the  society  had  conferred  ci 
him  the  grand  medal  of  honor. 

The  recent  earthquake  shocks  in  Britiik 
Columbia  were  very  viol  nt.      Glaciers  vcR  . 
split  from  base  to  summit,  and  great  masMi 
cast  into  the  valleys  and  creeks,  completdf 
filling  them  up. 


ITEMS  FROM  THE  PERIODICALS. 

Subscribers  to  the  Review  can  obtain  aif 
book  or  periodical  published  in  this  oosntiy  ^ 
or  Great  Britain  at  reduced  rates  by  applyiB{ 
at  this  office. 

The  Popular  Scientific  Monthly  for  Dece» 
ber  presents  the  following  choice  array  of 
valuable  matter :  The  Development  of  Pofiti< 
cal  Institutions,  and  Political  ^rganixatioi 
in  General,  by  Herbert  Spencer.  Sdeooe 
and  Culture,  by  Prof.  T.  H.  Huxley,  F.R.S. 
Experiments  with  the  "Jumpers"  of  MatM^ 
b^  George  M.  Beard,  M.  D.  The  AigiBt 
Meteors,  by  W.  F.  Denning.  (lUostrated.) 
The  Early  Practice  of  Medicine  by  WoncBb 
by  Prof.  H.  Carrington  Bolton,  Fh.  D«  - 
Methods  in  Industrial  Education,  by  hoC 
S.  P.  Thompson.  The  Migrations  of  Fishes 
by  Dr.  Friedrich  Heincke.  Domestic  M©* 
tors.  I.  Wind  and  Water  Power.  ByCkn- 
M.  Lungren.  (Illustrated.)  Indigestioa  tf 
a  Cause  of  Nervous  Depression,  by  T.  Laidef 
Brunton,  M.  D.,  F.  R.  S.  Oriental  Muk, 
by  S.  Austen  Pearce,  Mus.  D.,  Oxon.  Tke 
Sabbath,  I.  By  Prof.  John  Tyndall,  F.  R.S.  ' 
Sketch  of  Professor  Dumas,  by  A.  W.  Ho*- 


kli  Portrait)  Q)rrcspondef]ce. 
Hie.  Literary  Notices.  Popular 
[  Notes. 


EDITORIAL  NOTES. 
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fai  9f  ikt  Franklin  ImiUuie  com- 
%  hundred  and  ninth  volume  in 
Ind  U  now  in  the  fifty-fifth  year 
|ce<  Under  the  direction  of  the 
in  Pnblication,  with  its  list  of 
p  and  engineers,  as  contributors, 
Isedf  and  with  the  fact  thu  it  is 
biological  journsj  published  in 
Itates  without  any  private  pecu- 
^  snfEcient  assurance  is  given 
maintain  its  high  position  as  a 
p  of  technology  and  a  standard 
ftnce.     I5  per  annum. 

wanjournatof  Scunct^  now  in  the 
lliune  of  the  third  series,  or  ihe 
I  and  twentieth  from  the  com- 
B  an  acknowledged  leader  in  sci- 
leal  literature  all  over  the  world. 
tits  editors,  Professors  J.  D.  and 
knd  B.  Silliman,  are  synonyms 
3iolars  for  the  highest  erudition 
lore  and  the  greatest  skill  in 
Utigation  and  research,  while  it* 
brs,  Professors  Asa  Gray,  Josiah 
Id  John  Trowbridge,  of  Cam- 
ftsors  H,  A.  Newton  and  A.  E, 
(w  HaveOf  and  Professor  Geo. 
Philadelphia,  have  no  superi- 
^pecitve  lines  of  study  and  ex- 
6  per  annam. 

^0tring  amd  Minmg  J&umai^  edit- 
ors Richard  R  Rothwell,  C.  £., 
\  W.  Raymond,  Ph.  D.,  and  pub- 
Scientihc  Publishing  Company 
k  is  now  in  its  thirtieth  volume, 
f  earned  the  reputation  of  being 
kble  periodical  devoted  lo  these 
e  country. 

17.  FALLOWS,  of  the  State  Uni« 
fn,  has  a  short  and  sensible  arti-> 
■t  issae  of  the  Nati&nai  Journal 
fUpoo  **  Didactics  vi,  Pedagog- 
\  he  proposes  to  substitute  the 
br  the  latter  in  college  curricuhi 
\  that  it  is  euphonious,  has  a  re< 


speclable  origin  and  expresses  better  the 
meaning  that  is  intended  lo  be  conveyed  by 
the  term.  The  Pnfessor  has  our  sympathy 
in  his  effort  to  rid  the  Knglish  language  of  a 
barbarous,  cacophonous  and  inexpressive 
word,  and  the  /^umai  of  Edmcatkfn  should 
exercise  its  usual  good  taste  and  correct  judg- 
ment in  aiding  the  effort. 

The  Weitem  Edwati&nul  Review  for  Octo- 
ber contains,  as  usual,  many  good  and  appro* 
priate  articles,  among  which  we  notice  two 
by  Kanias  City  writers,  the  first  upon  Pre- 
historic Man,  by  Miss  Fanny  E,  Hall,  and 
the  other  on  The  Educ^ti^n  of  the  Judgment, 
by  Prof.  E.  C.  Crosby.  The  Rtview  is  weU  . 
conducted  and  deserves  success. 


According  to  the  Mmtkfy  IVeatker  Rftnew, 
published  by  the  Signal  Service  Bureau,  the 
verification  of  weather  predictions  for  Octo- 
ber amounted  to  the  very  creditable  and 
gratifying  percentage  of  88*9, 


The  Seientijk  Anterican  of  Oct-  13  contains 
two  full  page  illustrations  of  Capt.  Bads'  pro* 
posed  railway  for  transporting  ships,  with^ 
their  cargo,  across  continents.  Capt.  Eadt  < 
claims,  by  his  plan,  to  be  able  to  take  loaded  i 
ships  of  the  largest  tonnage  from  one  ocean 
to  the  other  across  the  Isthmus  of  Panama,  as 
readily  as  can  be  dune  by  a  canal  after  the 
Lesseps  plan,  and  at  a  much  less  cost  for  en- 
gineering construction.  The  project  is  ccr. 
tainly  bold  and  ingenious,  and  the  projector 
anticipates  no  serious  difficulties  in  carrying 
forward  his  enterprise.  The  engravings  re* 
ferrcd  to  in  the  Seieniific  American  show  the 
proposed  construction  of  not  only  the  rail- 
road, but  the  appliances  for  transferring  the 
ships  from  the  water  to  the  rail* 

Wg  have  received  the  prospectus  of  Thi 
Pla/onistt  a  monthly  periodical,  devoted  chie^ 
ly  to  the  dissemination  of  the  platonic  phi* 
losophy  in  all  its  phases*  The  editor,  Thos, 
M.  Johnson,  of  Osceola,  Mo.,  is  a  ripe  scholar^ 
who  has  recently  published  translations  of 
several  of  the  Treatises  of  Plolinus,  and  who 
posscikSes  an  eminently  philosophic  mind. 
The  subscription  price  of  the  Plaionut  is  |l 
per  annum. 
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Houghton,  Mifflin  &  Co.  ptiblish,  besides 
the  AthifUk  Manthlyy  of  who«  excellence  we 
have  spoken  so  often,  Dwt^hfs  Jomytat  of 
Mutic^  fortnightly,  $2.50;  the  Boitcn  (weekly) 
Medical  Journal^  now  in  its  one  hundred  and 
third  volume,  I5  per  annum ;  the  United 
States  Postal  Guide ^  monthly,  $1.50  per  an* 
nnm  ;  the  Law  Reporter^  weekly,  $10,  and  the 
Amertcan  Arcftiieti  and  Building  Neu's — all 
first-class  magaxincii,  and  all  of  which  can  be 
had  at  reduced  tates  by  subscribers  to  the 
Revikw* 


The  Seigme  Observer^  of  Boston,  now  in  its 
third  volume,  maintains  its  high  standard  of 
excellence  in  its  special  department  and  bids 
fair  to  become  the  organ  of  the  astronomers 
of  this  country. 

We  have  received  the  December  number, 
beirtg  No.  2,  vol.  I,  of  ♦*  Our  UttU  Onts^'' 
an  illustrated  magaune  for  children,  pub- 
lished monthly  at  Boston,  by  the  Rassell 
Pullishing  Co.,  at  |i  50  per  annum.  The 
engravings  are  unsurpassed,  the  paper  and 
print  first-rate,  while  the  fact  that  *'  Oliver 
Optic  '*  \%  the  editor  guarantees  uniform  ex- 
cellence in  the  matter.  We  shall  be  disap- 
pointed if  it  does  nnt  become  a  leader  among 
the  juvenile  periodicals 

TWK  Santa  Dominyo  Congrcjs  has  parsed 
a  decree  th^t,  considering  the  proofs  snfficient 
that  the  rcmain.s  found  tn  the  cathedral  Sept. 
IP,  1877,  are  the  remains  of  Christopher  Co* 
lumbus,  a  monument  to  enshrine  them  shall 
b*:  erected  at  the  capital.  All  Amertcan  gov- 
ernments are   solicited  to  contribuic  to  the 


fund.     The  government  of  Santa 
gives  1 10,000. 

Harikr^s  Magazine,  for   Decembo;^ 
lain»  the  following  good  things: 
Carillons,  Ann*.e  Chambers   Ketchum,  \ 
four  illusiratimi  by  Frederick*  ;  The  \ 
Lakes  an-l    their  Getdl,    I.,   M,  D.  Co 
with  fifteen  illustrations  by  E.  A.  A)ibc|^ 
Alfred   Parsons;  Anne,  a  novel, 
Fenimore  Woo*5on,  with  an  illnstTalia 
Reiahardt  ;   Fancy  Chsncca,   a   poem, 
Aawthornc  Laihrop;  The  Oldest  tssf^lj 
in  the  World,  W.  H,  Beard,  with  an  Oil 
tton    by    the    Author;    The  ImpatTenl 
a   poem,    Philip   O,    Sullivan ;   The  Cil| 
Pittsburg,  G.  F.  Mullcr,  with   nineteen  i 
trations  by  ShirUw  ;  To  be    Merry,  t 
Robert    Herrick,    with    an    illastratiaa] 
Abbey ;    The   Sixth    Year    of   Qooog  I 
Catharine   Baldwin,    with    six   ilftt 
The    Lucky    Horseshoe,    a  poem,  J  use 
Fields ;  Looking  Back,  a  poem,  EI.  R. 
son ;    Washington   Square,   a    novel,  Hd 
James,  Jr.;  Editor's   Easy   Chair;    Edi^ 
Literary  Record;  Editor's  Historical  1 
Editor's  Drawer. 


The  American  Natunshst^   for 
announces  that  it  has  absorbed  the 
Bn^om&hgfst,    and     will    hereafter   ki: 
department   in   that   line   with  Prof. 
Riley  as  editor.     This  addition  abooti 
pletes  the  "Circle   of  the  Sciences* 
comprehcn-ive  rii  ge  of  topics   and 
ally  increases  the  v,  lu-;  of  the   A>A 
its  scientific  readers.   Price  $4.00  pet  tott 


THE  AMERICAN  ANTIQUARIAN 

An  IllustTJitcd  Quarterly  Published  by 

JaMISCH  k  KO&Bl.  lU  Clark  3imt,  Cbleiffo.  TXXWa, 

Rav.  STafMttH  D.  Pbbt,  Editor*  Clinton,  Wisconjin. 

The  8d  Vol.  comrocuced  with  the  Oct.  Number. 


Rditoks  of  DrpahTmICnts.— Earlv  History  and 
Diseovcry,  Prof.  R.  B  Anderson,  Maditoti.  Wis,; 
Anthropologicftt  News,  E-  A.  Barber,  Phibdelphtji; 
Indian  Lirvgui&tics,  A.  S.  Gat«chct.  Sititth$onian» 
W»4hmg:ton,  D.  C.  ;  Mexican  Aniiquitiea  Ad  F, 
Bauddier,  Highland,  111  :  Biblioiil  Archeology,  Rev. 
S«tah  Merrill.  D.  D.,  Andover,  Mas*.  ;  (Jeolosical 
Evidence*,  Prof  T,  C,  Chambcrlin,  Beloit,  Wi*. ; 
FoaeioJ*  Contributoks,  Kev.  A.  H  Sayce,  D  D,, 
>'.  R.  S  Oxford,  EngUndf  r^n  Assyriolo^y;  Prof* 
I  T  *.  Steentrup  Stockholm,  Denmark,  and  Prof 
Lu^iiiiO  Cordciro,  LiftboQ,  Portugal, 


CoMTlttBUTORS  IJf  THIS  Covy^-  '■'         ^ '*   n... 

Washington.  D.  C.  :  Dr    S.  S 

Pa,  :  A.  F.  Berlin,  Readinif.  F 

Cleveland.  U.;  Prof     M.   C 

C    Baldwin,  Clevebnd    O.  ;   f 

dota,  III  ;  Hon   R.  S,  Rob«trr 

lir.  J.  Q.  Farquharfon.  L>avr 

Hildcr»  St,  Louia,    Mo   ;    T 

Minn.  ;    Rev     H.    F.   Buckn^rr 

Ter   ;  Rev    M    Eells,  ^h   ^ 

I,..    J     Dui>rc,  Au»uni. 

Augusta*  Ga.;  Hon,  J.  I 

Dr.  J.  O,  Butler,    Madi-  -,,, 

bard,  Detroit,  Mich    ;  Prof.  ^ 

Syracuse.  N,  Y. ;  Hon.    L     I 

N,  Y,;    Ucnt  .CoK    G:i-'  ^i 

D    C-  ;  R*v.  Howard  C 

{awe*  Strong,  f>     D.,   T 
.y man  Abbott,  D.  I*, »  I-k^    t  ..=  ^  , Jfl 

dcrson,  Winchcuer,  TU  ;  Pfot,  O.    I     M*se«.' 
ingioD,  D.  C;  keir.  J.  U-   f^jm,  EJm*<«4* 


Daring  the  winter  of  1879-80,  Mr.  R,  A,  Blair,  of  Sedalia,  Mo,,  has,  through 

Its  industry  and  perseverance,  his  own  personal  labor  and  the  expendirure  of  some 

Aoney,  become  the  possessor,  in  his  own  right,  of  a  very  fine  collection  of  masto- 

lon  remains.     They  were  obtained  from  a  spring  at  Mr.  Wade  Mosby's,  seven 

niles  southeast  of  Sedalia.    About  fifteen  years  ago  Mr.  M,,  in  placing  a  **giim," 

ir  section  of  a  hollow  log»  in  his  spring,  found  a  few  large  bones  and  the  frag- 

Is  of  a  tusk.     But  until  the  fall  of  1879  no   examinations  or  searchings  for 

K>nes  were  made.     At  that  time  Mr.  R,  A.   Blair,  becoming  interested  in  the 

iattcr»  began  to  work  in  earnest,  and  the  result  was  the  finding  of  the  large  col- 

ction  now  in  his  possession. 

The  surface  of  the  ground  at  the  spring,  where  the  bones  were  obtained,  is 
ibout  fifteen  feet  above  the  creek,  which  is  about  four  hundred  feet  distant.  The 
tpper  spring  is  about  five  feet  higher  than  the  other  spring  and  ninety  feet  distant 
rbey  lie  about  two  hundred  feet  from  the  base  of  the  hill,  just  back  which 
rises  up  by  gentle  slopes.  Mr.  Blair  dug  a  ditch  from  the  sprir.g  toward  the  creek, 
Missing  through  alluvial  loam  to  a  bed  of  gravel,  which  seem*  to  lie  nearly  level 
id  to  pass  beneath  the  spring,  or  six  to  eight  feet  from  the  f  urfacc,  approaching 
he  surface  toward  the  creek.  The  gravel  was  not  passed  ^.hrough.  Blue  clay 
rested  upon  the  gravel  The  diameter  of  the  spring  and  bog  seemed  to  be  about 
cnty  feet.     It  may  originally  have  been  a  little  larger.     The  material  within 
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this  diameter  was  a  light  spongy,  peaty  humus,  containing  the  mastodoi 
and  pieces  of  wood  resembling  cypress.  A  fine  gray  sand  occurred  at  the 
and  bright  blue  sand  would  boil  up  toward  the  top.  Only  in  this  funnel 
space  of  fifteen  feet  in  diameter  at  top  were  found  the  mastodon  remains,  oc 
from  three  to  eight  feet  in  depth  and  including  fragments  of  both  large  ac 
individuals,  and  in  number  about  eight  skeletons.  Perfect  heads,  with  tli 
attached,  were  obtained.  The  tusks  were  much  broken.  Other  bones, 
the  leg  and  ribs,  were  obtained,  and  also  vertebrae.  The  largest  tusks  in 
about  seven  feet  length,  the  hollow  portions  of  which  were  filled  with  bla< 
Some  of  the  older  teeth  were  nearly  entire,  while  those  of  younger  indi 
were  much  worn.  Some  jaws  show  young  teeih  in  front  of  old  ones,  as  i 
ding  and  replacing  others.  The  jaws  had  from  two  to  four  teeth  on  a  sid< 
2  inches  square  to  4  J^x8.  A  jaw  with  only  two  teeth  has  one  of  them  4x8 
the  other  4x3^  inches.  The  largest  tusk  observed  was  about  five  inches  i 
eter  at  large  end,  the  whole  gently  curved.  A  few  flint  implements  (spear 
and  one  stone  club  were  found  with  the  bones. 

Mr.  Blair  has  preserved  the  remains,  and  placed  them  in  cases  so  tt 
be  well  seen.     His  is  the  Mastodon  Americanus  cuvier. 

Dr.  Albert  Koch  was  the  first  person  who  made  explorations  by  ( 
for  mastodon  remains  in  Missouri.  In  1839  he  exhumed  certain  bones 
spring  on  the  Bourbeuse  river,  in  Gasconade  county,  Missouri.  Dr.  K.  t 
these  bones  had  been  partially  burned;  this,  however,  has  been  disbelie 
others,  so  it  remains  in  doubt.  Arrow  heads  of  flint,  and  stone  axes,  wc 
found.  In  the  material  at  the  bottom,  which  Dr.  K.  considered  ashes,  the 
much  gravel,  above  this  was  eight  feet  of  clay  and  sand,  from  which  flow 
spring  and  in  which  lay  the  bones. 

About  1840  Dr.  Koch  dug  out  the  bones  of  another  mastodon,  in  the  vs 
Pomme  de  Terre  river,  ten  miles  southwest  of  Warsaw.  Dr.  K.  states  t 
arrow  head  was  here  found  beneath  the  thigh  bone  of  the  animal.  Witt 
was  also  found  fragments  of  wood  and  roots,  with  logs  and  cones  of  the  c 
together  with  flint  implements.  The  bones  were  overlaid  by  distinct  laj 
clay,  sand  and  gravel,  to  the  thickness  of  twenty  feet,  which  sustained  ai 
growth  of  old  trees. 

Lay,  in  his  history  of  Benton  county,  speaks  of  these  bones  and  stati 
they  have  been  found  in  two  places  in  the  county ;  one  on  the  farm  of  tlw 
of  Charles  Wickliffe,  on  the  Osage,  the  other  near  the  farm  of  Alexander  Bras 
on  the  Big  Pomme  de  Terre.  From  the  Wickliffe  farm  nearly  a  whole  sk< 
was  taken  to  Cin^^innati,  of  which  a  tusk  was  said  to  be  nine  feet  long, 
bones  were  also  ot)tained  at  the  same  place. 

The  Messrs.  Pradley,  of  Boone  county,  kept  fifteen  or  twenty  hands  at 
for  several  month*)  on  the  Brashears  place,  and  took  out  a  great  many  bones, 
they  were  so  much  decomposed,  that  after  exposure  they  fell  to  pieces,  aiK 
men  lost  money  by  the  venture. 
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Koch  Slates  that,  at  one  time,  he  had  six  hundred  teeth  of  mastodon,  all 
tand  in  Missouri,  and  nearly  an  entire  skeleton  was  obtained'from  Benton  county, 
bich  was  afterward  sold  to  the  British  museum.  This  he  called  the  **Missounum." 
is  the  Masiodon  Amerkanus  (giganUus).  Its  extreme  length  was  20  feet  2  inches; 
^hl,  9  feet  6)^  inches;  length  of  cranium,  3>4  feet;  its  vertical  dimensions  4 
ct,  width  2  feet  1 1  inches ;  width  of  pelvis,  5  feet  8  inches ;  extreme  length  of 
sks  7  feet  2  inches,  projccLion  of  same  5  feet  2  inches,  circumference  at  base, 
\  inches. 

On  the  Osage  and  its  tributaries  are  extensive  deposits  of  clay  resting  on  sand 
id  gravel;    at  the  bottom  of  the  clay  there  are  occasionally  found  remains  of  ex- 
act mammaliii,  the  mastodon,  horse,  ox,  etc.     On  the  Marais  des  Cygnes^  at 
IpinvilJe,  we  find  these  beds  as  follows,  couniing  from  top  : 
J      1, — 30  feet  10  inches  yellow  clay; 
^k. — 4  inches  blue  clay  and  gravel ; 

Hg.^ — 5  feet  sand  and  gravel,  the  latter  sometimes  partially  cemented  together, 
BAt  Burnett's  ferry,  Bates  county,  we  find — 

I. — 10  feet  sandy  clay  ; 

2,^ — 10  feet  blue  clay  with  pebbles. 

In  the  gravel  beds  at  Papinville,  a  tooth  of  b,\\  extinct  species  of  horse  was 
wind,  together  with  fresh  water  shells.  On  the  river  bluff  near  by,  a  mastodon 
■^7  feet  4  inches  long  was  found  in  the  gravel 

^■tfr.  H.  H.  West  discovered,  in  the  Loess  of  Kansas  City,  a  portion  of  the 
S«  of  a  mastodon,  an  account  of  which  he  published  in  the  Revif.w.  This 
lay  have  drifted  from  deposits  a  little  older,  or  more  probably  washed  into  the 
rocss  lake  from  the  adjacent  shore. 

^Mr.  J.  C.  Evans  obtamed  a  large  tooth  of  a  mastodon  from  Line  creek,  Platte 
^My.     This  was  probably  washed  out  from  the  later  glacial  clay. 
^■A  nttastodon  tooth  has  also  been  obtained  in  Caldwell  county. 
^The  Kansas  City  Review  for  March,  1S80,  gives  an  account  by  Dr.  Ballard 
if  the  discovery  of  mastodon  remains  in  the  Blastern  part  of  Jackson  county.    Dr. 
\,  gives  the  size  of  tusk  as  14  inches  in  diameter(!) — from  imprint  in  clay — and 
\t  feet  long.     This  is  of  greater  dimensions  than  any  1  have  ever  seen  or  heard 
before. 
The  above  are  notices  of  such  remains  that  I  know  of  having  been  found  in 
&un.     We  will  now  speak  of  mastodon  remains  in  other  states. 

the  Review  for  September,  1877,  is  a  brief  notice;  of  remains  on 
creek,  in  Colorado.  Only  leg  bones  were  obtained,  but  were  of  large 
Ijttttijsions,  measurmg  29J4  inches  in  circumference  at  upper  end. 
^Klemains  have  been  found  ai  several  places  in  Kansas,  chiefly  in  valley  of 
Rrais  des  Cygnes,  some  in  Miami  county,  and  some  in  FrankUn  county.  Other 
fanes  have  been  found  near  Emporia. 

»Prof,   Woodman  exhumed  a  mastodon  at  Melton,  Iowa,  twenty  five  miles 
of  Davenport,  from  the  bank  of  a  stream,  in  an  excellent  slate  of  prescrva- 
It  indicated  a  height  of  fourteen  feet. 
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The  Wheaton  mastodon,  found  in  Du  Page  county,  niinois,  was  obtaiMd 
four  feet  below  the  surface  in  a  boggy  place.  It  was  probably  14  feet  in  hei^ 
and  20  feet  long. 

From  Big  Bone  Lick,  Boone  county,  Ky.,  it  is  said  that  fragments  of  oac 
hundred  skeletons  of  the  mastodon  have  been  exhumed.  It  is  a  fact  connected 
with  the  occurrence  of  these  bones,  as  well  as  those  found  on  the  Osage  and  ia 
all  boggy  places,  that  they  seem  as  if  the  animals  had  come  there  to  drink  or  lick, 
and  had  stuck  in  the  mud  so  as  to  be  unable  to  extricate  themselves.  Tothis&d 
science  is  indebted  for  the  excellent  state  of  preservation  in  which  the  remain 
occur. 

In  various  parts  of  North  America  we  find  marshy  tracts  abounding  in  sdt 
or  brackish  waters,  which,  during  the  present  generation,  are  much  resorted  to 
by  the  deer  and  other  animals.  These  places  are  called  **  licks,"  and  are  found 
at  many  places  in  Missouri. 

The  Big  Bone  Lick,  Kentucky,  is  traversed  by  a  small  stream  of  brackisk 
water.  Its  bottom  consists  of  black,  fetid  mud,  intermingled  with  sand  and  traces 
of  vegetable  matter.  In  this  bog,  bones  of  great  magnitude  have  been  found 
great  numbers.  Mantell  informs  us  that  a  fine  skull  with  teeth,  from  the  Big 
Bone  Lick,  had  been  placed  in  the  British  museum  at  a  cost  of  150  guineas.  The 
length  of  the  skull  is  36  inches. 

Mastodon  bones  have  been  found  in  several  other  portions  of  Kentadcj, 
some  in  Henry,  and  also  in  Owen  county.  Skeletons  of  the  great  Mastodon  have 
also  been  found  in  bogs  in  Louisiana,  in  a  vertical  position,  as  if  they  had  sunk 
in  the  mire ;  and  one  found  in  New  Jersey,  forty  miles  south  of  New  York,  wis 
found  in  black  earth,  in  the  same  position,  as  if  it  had  sunk  in  the  mire.  Ik 
remains  of  the  Mastodon  Americanus  have  been  found  at  several  other  localitiei 
n  the  more  recent  bog  and  lacustrine  deposits  of  New  Jersey.  The  most  remark- 
able of  these  were  found  on  the  farm  of  William  Ayers,  half  way  between  VicDDi 
and  Hackettstown,  in  Warren  county.  Six  skeletons  were  found  in  this  bog,  and 
they  were  covered  by  six  feet  of  mud.  A  small  pond  now  occupies  the  place  rf 
this  bog.  Lyell  informs  us  that  five  skeletons  were  lying  together,  and  that  many 
of  the  bones  crumbled  very  much  upon  exposure.  But  nearly  the  whole  of  the 
other  skeleton,  which  lay  ten  feet  apart  from  the  rest,  was  preserved  entire,  aad 
had  twenty  ribs,  like  the  elephant.  From  the  clay  in  the  interior,  or  where  the 
contents  of  the  stomach  should  be,  seven  bushels  of  vegetable  matter  weie 
extracted.  A  microscopic  examination  showed  it  to  consist  of  pieces  of  small 
twigs  of  a  coniferous  tree,  of  the  cypress  family,  probably  the  shoots  of  T^ 
occidentalis  (Am.  arbor  vita). 

Another  tooth  was  also  found  half  a  mile  northeast  of  this ;  also  in  same 

county,  on  farm  of  Charles  Howell,  an  imperfect  skeleton.     These  remains  wert 

robably  taken  to  New  York.     Other  remains  were  obtained  near  GrecnsfiDei 

usex  county  ;  also  at  three  places  in  Monmouth  county,  and  a  portion  of  tf^ 

\  a  mill-race  near  Marlbro,  at  Hartshorn's  mill,  and  near  Freehold,  andaveiy 

perfect  tooth  near  Verona,  Essex  county. 


Bones  of  the   Mastodon  have  been  found  at  numerous  places  in  the  State  of 
York,  especially  in  the  western  part.     We  quote  from  the  New  York  Geo- 
Dgical  Reports :  **  In  the  bank  of  a  stream,  in  gravel  and  sand,  near  the  town  of 
'erxinton,  and  now  in  the  Rochester  Museum. 

'*  In  1838,  during  the  excavation  of  the  Genesee  Valley  canal  in  the  city  of 

Rochester,  a  tusk,  some  bones  of  the  head,  several  ribs  and  other  bones  were 

mnd^  intermingled  with  gravel  and  sand,  and  covered  by  clay  and  loam,  and 

ve  these  a  deposit  of  shell  marl     The  tusk  was  nine  feet  long. 

••During  the  excavation  of  the  Erie  canal,  a  large  molar  tooth  was  found  in 

swamp  near  Hoi  ley,  Orleans  county. 

••  Id  the  fine  gravel  and  loam,  contaioing -fresh  water  shells,  and  evidendy  a 
aviatile  deposit,  at  Niagara  Falls,  a  molar  tooth  was  found. 

In  a  muck  swamp  in  Stafford,  Genesee  county,  a  small  molar  tooth  was 
bund.  In  1841,  a  molar  tooth,  weighing  two  pounds,  was  found  in  a  bed  of 
larl  three  miles  south  of  Leroy*  At  Geneseo,  in  Livingston  county,  a  large 
umber  of  bones  and  several  teeth  were  found  in  a  swamp,  beneath  a  deposit  of 
lUck,  intermingled  with  a  sandy,  calcareous  marl. 

At  Hinsdale,  Cattaraugus  county,  a  tusk,  with  some  horns  of  deer,  were 
Nizidt  sixteen  feet  below  the  surface,  in  gravel  and  sand. 
'     **At  Jamestown,    Chautauqua  county,  a  tooth  of  a  Mastodon  was  found, 
ip'cral  feet  beneath  the  surface,  in  graveL 

*'In  sfteaking  of  the  occurrence  of  these  bones,  Prof.  James  Hall  says  that 
bones  often  occur  imbedded  in  gravel  and  sand  of  the  nature  of  the  ordinary 
lift;  but,  in  such  instances,  it  can  usually  be  shown  that  they  have  been  trans- 
orted  and  the  deposit  in  which  they  occur  is  one  of  very  modern  origin.* 
The  marl  beds  and  muck  swamps  rest  upon  the  drift.  The  gravel  beds  occur- 
ng  with  the  bones  are  evidently  of  transported  drift. 

••The  earliest  records  that  we  have  of  the  bones  of  the  Mastodon  is  a  letter 
Cotton  or  Increase  Mather  to  the  Royal  Society  of  London,  between  1650 
nd  1700,  describing  the  bones  of  one  of  these  animals  found  near  Albany.f 

"The  bones  of  the  Mastodon  are  frequently  found  in  the  peat  bogs  of  Orange 
Hd  Ulster  counties.  Bones  of  Mastodon  were  found  in  i79o-'9i,  and  in  1800, 
the  town  of  Montgomery,  twelve  miles  from  Newburgh,  Orange  county. 
licy  were  ten  feet  below  the  surface,  in  a  peat  bog.  One  of  the  leg  bones  meas- 
ted  more  than  forty  inches  around  the  joint,  and  thirty-six  on  the  cylindrical 
of  the  bone,  and  nearly  five  feet  long;  the  teeth,  nearly  seven  inches  long 
Eld  four  broad,  were  found  while,  fast  in  the  jaw,  and  with  no  appearance  of 
ly*  The  orifice  in  the  back  bone,  where  the  marrow  was,  was  three  and  a 
inches  in  diameter.  Eight  similar  skeletons  hare  been  discovered  within 
ighl  or  ten  miles  of  this,  some  of  them  fifteen  to  twenty  feet  below  the  surface. 
Mastodon^  exhumed  at  Newburgh  in  1845,  indicated  the  following  dimensions: 
[eight,    II  feet;  length  to  base  of  tail,    17  feet^  tusks,  12  feet  long— 2*^  feet 

p  aos. 
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inserted  in  sockets.  When  alive,  it  must  have  been  twelve  or  thirteen  feet  hi^ 
and  length,  including  seven  feet  for  tusks,  twenty-five  feet.*  It  was  found  in  pea^ 
with  a  thin  layer  of  fresh  water  marl  above  it. 

Prof.  H.  A.  Ward,  of  Rochester,  N.  Y.,  has  in  his  museum  twenty-sera 
casts  of  Mastodon,  embracing  nine  species,  of  which  M.  Arvenunsis^  of  Europe^ 
and  Af,  Americanus,  of  America,  are  from  the  Pleistocene  or  Quaternary.  M. 
borsaniy  M,  affinU,  M.  dissimilis,  Af.  insignis^  are  from  Pliocene,  of  France.  M. 
longirostrisy  from  Miocene  of  France.  M,  elephanioidesy  M,  andium^  from  Miocene 
of  India. 

In  the  twenty-first  annual  report  of  the  Board  of  Regents  of  the  New  York 
University,  Prof.  James  Hall  furnishes  an  interesting  account  of  the  discovery  rf 
the  bones  of  Afastoion  giganteus  {At.  Americanus)  at  Cohoes,  in  the  valley  of  the 
Mohawk  river,  State  of  New  York,  in  September,  1866. 

The  bones  were  found  in  a  pot-hole,  which  was  sounded  and  found  to  be 
over  sixty  feet  in  depth,  filled  with  clay  and  soil  on  top,  and  peaty  clay,  with 
branches  and  trunks  of  trees  below.  The  lower  jaw  was  found  about  twenty-fife 
feet  from  the  surface;  the  other  bones  below.  This  *' pot-hole"  showed  that, 
previous  to  the  deposition  of  the  mastodon  remains  and  the  subsequent  filling  i^ 
of  the  **hole,"  powerful  agencies  had  been  at  work.  Subsequent  exploratiooi 
revealed  portions  of  the  skeleton  sixty  feet  distant  and  20  feet  higher  than  the 
bones  in  the  pot-hole,  but  by  comparison  it  proved  to  be  part  of  the  same 
skeleton.  Prof.  Hall  reasons  that  the  mastodon  had  floated  down  the  Mohawk 
when  its  bed  was  more  than  one  hundred  feet  above  its  present  level,  and  lodging 
upon  its  rocks  had  gradually  become  dismembered  and  its  parts  transported  to 
different  points,  and  there  deposited  upon  the  disintegration  and  melting  away  of 
the  glacier. 

It  would  further  appear  that,  during  the  glacial  period,  the  surface  water, 
falling  through  the  crevices  in  the  vast  ice  mass,  had  eroded  deep  cavities  in  the 
rocks  below.  Into  these,  fragments  of  rocks  fell,  and,  being  continually  acted 
upon  by  the  water  for  a  long  time,  kept  the  fragments  in  motion,  wearing  arovBd 
the  incipient  pot-hole.  Toward  the  close  of  the  glacial  period,  a  mastodon  wUd 
had  become  frozen  into  the  ice  mass,  became  disengaged  and  fell  into  theic 
holes. 

A  few  measurements  of  the  Cohoes  Mastodon  are  as  follows: 

Circumference  of  tusk i8)^  inches 

Length  *'      4  ft.  9  in. 

Length  first  rib 2  feet 

Circumference  of  rib  at  Middle 6)j(  in. 

Length  of  Ulna 2^  ft. 

**  Radius 2  ft.  3  in. 

"  Femur 3  ft.  5^  in. 

Tibia 2  ft  2  in. 

1^         Fibula 22>i  in. 

Dana,  p,  667. 
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I  The  Warren  skeleton  (from  near  Newbargh)  is  of  maximum  size,  suppo  ing 
lusually  long  and  large  tusks,  armed  with  inferior  canine  teeth  and  exhibii.ig 
small  pelvic  aperture;  is  undoubtedly  a  male.  The  Cambridge  Mastodon  is 
Uch  smaller,  though  nearly  as  old,  with  short  and  slender  tusks  above  and  none 
tfow,  and  a  large  pelvic  aperture;  is  a  female.  The  Cohoes  skeleton,  of  the 
iBe  age  of  the  Cambridge,  has  a  comparative  small  pelvic  aperture,  proving  it 
>  be  a  male. 

A  fewT  bones  of  the  Mastodon  have  been  found  near  New  Britain  and 
heshire,  Connecticut. 

.  Mastodon  teeth  were  found  at  Pittstown,  Luzerne  county,  Pa.,  associated 
jth  teeth  of  Equus  major  and  Bison  iaiifrons, 

A  tooth  of  a  Mastodon  found  in  Quaternary,  of  Niagara,  indicates  that  six 
lies  of  the  gorge  have  been  excavated  since  he  existed.   (fJana,  p.  510.) 

Four  grinders  of  a  Mastodon — one  sixteen  inches  in  circumference — were 
lind  in  Kishaco,  Quillas  Valley,  Pennsylvainia,  resting  upon  rounded  pebbles 
^d  covered  with  a  few  feet  of  alluvium. 

Prof  H.  D,  Rogers  informs  us  that  the  pleistocene  beds  of  shelly  sands 
ivcT  a  broad  belt  of  country  on  the  Atlantic  coast  of  Virginia  and  North  Caro- 
la  as  far  as  Pamlico  sound.  These  beds  contain  many  shells  identical  with  ^ 
now  occurring  on  the  Atlantic  coast  and  one  or  two  now  only  living  in 
aer  waters  of  the  Gulf  of  Mexico.  Mixed  with  these  shells  are  the  bones 
riceth  of  several  extinct  land  quadrupeds^  including  the  fossil  elephant  and  the 
^fiuMdm  giganieus  and  a  large  species  of  extinct  horse. 

Prof.  Emmons  informs  us  that  the  bones  of  the  Mastodon  are  not  uncommon 
the  miocene  marl  of  North  Carolina  and  instances  localities  in  Halifax  county, 
a  marl  pit  in  Nash,  upon  the  Cape  Fear,  and  at  other  places, 

Frof.  Kerr  informs  us  that  the  whole  eastern  portion  of  North  Carolina,  a 
^Cl   extending  more  than  a  hundred  miles  from   the  coast   and  rising  500  feet 

Kthe  sea  along  its  western  margin,  is  covered  chiefly  with  a  deposit  of  shingle, 
,  sand  and  clay,  the  coarser  to  the  west,  the  finer  near  the  coast.  This 
nearly  the  whole  of  the  Tertiary  and  Cretaceous,  a  considerable  part  of  the 
riassic  and  part  of  the  Archaean.  The  eastern  band  of  this,  rising  to  100  feet 
pvation  above  tide,  is  assigned  to  the  Glacial  period  or  early  Quaternary,  con- 
ning in  the  lower  part  especially,  of  coarse  pebbles  associated  with  fossils  in  the 
rra  of  sharks'  teeth,  coprolites  and  bones,  and  here  have  been  found  the  best 
[eserved  Mastodon  teeth  and  bones.  Prof.  Hilgard,  maintaining  the  occurrence 
\  Mastodon  bones  in  the  Loess  of  Mississippi,  says  they  are  generally  found 
t»gly,  but  that  portions  of  the  skeleton  have  been  found  in  spots  where  ponds 
tbted,  as  though  the  animal  had  perished  there.  In  such  places  the  bones  are 
^uently  in  contact  with  masses  of  black  fatty  earth,  probably  decomposed  ani- 
|J  matter. 

In  Martin  county,  Indiana,  bones  of  the  Mammoth  and  the  Mastodon  have 
found  in  marsh  clay,  resting  on  the  drifL  In  Michigan,  according  to  Winch- 
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elt,  in  accumulations  Of  marl  and  peat  are  found  the  remains  of  the  elephtat, 
Mastodon  and  elk,  A  fragment  of  the  molar  of  a  Mastodon  was  found  at  Grea 
Oak,  Livingston  county.  Mr.  Shattuck  has  exhumed  nearly  an  entire  set  4 
Mastodon  teeth,  including  a  piece  of  a  tusk  in  Plymouth,  Wayne  county.  Th 
teeth  are  all  perfect  and  stilJ  retaining  their  glossy  enamel  and  most  of  the  faqgi 
pertaining  to  molar  teeth, 

A  nearly  perfect  skeleton  of  a  Mastodon  was  exhumed  near  Bucyrus  inCnf- 
ford  county,  Ohio,  many  years  ago  from  the  muck  and  marl  of  a  swamp,  and  is  oOf 
in  possession  of  the  Ohio  Agricultural  and  Mechanical  College-  The  **  Erie  clay* 
is  the  lower  drift  near  the  lakes,  and  is  sometimes  as  much  as  280  feet  thick. 
Above  it  lies  the  **  Delia  sand."  separated  about  Cleveland  from  the  Eric  day  bf 
one  to  two  feet  of  carbonaceous  matter  wiih  trunks  of  trees.  This  **  forest  bciif" 
as  it  is  called  by  Prof.  Newberry,  extends  through  a  large  part  of  Ohio  and  int^ 
many  other  of  the  Western  states;  traces  of  it  exist  in  Illinois,  Missouri  and  N^ 
braska.  Prof.  Newberry  informs  us  that  the  Delta  sand  deposit  near  Cleveland  his 
yielded  numerous  portions  of  the  skeleton  of  the  elephant  and  Mastodon,  te 
other  parts  of  Ohio  they  are  found  in  the  forest  bed,  and  in  the  overlying  drift  aod 
in  the  recent  peat  marshes* 

*  Remains  of  the  Mastodon  are  found  in  the  post  glacial  beds  of  the  MAtirocc 
valley.  Fart  of  a  skeleton  was  obtained  from  a  peat  swamp  near  St.  Johns,  Aa* 
jlaize  county,  The  appearances  indicate  that  the  animal  had  mired  and  died 
where  found.  Prof.  Gilbert  carefully  examined  the  locality  and  was  confirmed 
this  opinion ;  also  that  the  animal  lived  and  died  after  the  deposition  of  the 
and  that  the  overlying  peat  had  since  been  formed.  The  depth  of  the  swamp  IJ 
eight  feet,  of  which  the  upper  one-third  is  peat. 

Passing  to  the  Pacific  slope,  Whitney  informs  us  of  the  occurrence  near  Benida, 
California^  of  a  Post-Tertiary  deposit  made  up  of  beds  of  gravel,  sand,  clay  vA 
oyster  shells,  and  containing  fragments  of  bones  of  large  animals  and  rolled  Tet- 
tiary  shells.  At  Bottle  Hill,  near  Benicia,  these  beds  contain  boulders  of  ffSf 
sandstone,  also  bones  of  the  Mastodon  and  horse.  In  the  Gaviota  pass,  is  di 
superficial  detritus  at  the  bottom  of  a  layer  of  clay  four  feet  thick  and  resting  «* 
sand,  were  found  Mastodon  bones.  In  Tuolumne  county,  on  the  southern  IwA 
of  the  Stanislaus,  there  is  a  vast  accumulation  of  calcareous  tufa  which  assumes 
a  most  picturesque  appearance,  sometimes  rising  in  cliffs  like  coral  reefs.  In  this 
deposit  are  found  many  fragments  of  mammalian  bones,  including  the  Mastodook 
Elephant  and  horse;  also  both  land  and  fresh  water  shells  All  through  the  ^ 
gion  northwest  of  Columbia,  as  far  as  Abby's  ferry,  the  remains  of  the  elcptuot 
and  Mastodon  are  very  abundant. 

Quoting  from  Whitney's  Geology  of  California,  he  says:  Among  • 

of  the  Pliocene  we  recognize  the  rhinoceros,  a  species  of  horse^  an  arn 

bling  the  camel  and  one  resembling  the  hippopotamus,  and  they  are  peculitr  to 
the  deposits  under  the  lava.  The  lava  flow  destroyed  them.  After  that  wtsthe 
Post  Pliocene  epoch  appearing  on  the  foot  hills  and  slopes  of  the  Sierra.    Tbif 
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usses  gradually  into  that  of  the  present  day,  or  the  recent.  Prominent  among 
animals  of  that  time  were  the  Mastodon  and  elephant,  whose  remains  are 
imd  in  the  detritus  of  the  gold  region*  Associated  with  them  were  the  tapir, 
bison  and  the  horse — two  species — one  of  them  scarcely  distinguishable  fromf 
present  mustang. 

From  the  Tertiary  of  North  America  Prof,  Leidy  names  three  species,  in^ 
tiding  the  South  American  species  Mastodon  attdium,  also  found  in  Central 
merica,  M.  mirifuus  in  the  Pliocene  of  the  Loup  fork  of  Nebraska. 
The  M.  obscurus  was  first  noticed  from  the  Miocene  of  Maryland* 
Dr.  Lorenzo  G,  Yates,  of  Centreville,  Cal.,  has  discovered  a  number  of 
astodons  in  California  which  are  referred  to  this  species,  notably  the  lower  jaw 
kI  Upper  molar  at  Oak  Springs,  Contra  Costa  county^  CaL»  in  the  Pliocene  Ter- 
Ify  \  the  fragment  of  a  tusk  from  Stanislaus  county. 

Remains  of  this  species  from  near  Santa  Fe,  New  Mexico,  are  found  associ- 
ed  with  EUpitas  americanus,  the  cancellated  structure  of  the  bones  filled  with 
ystalline  Calcite.  The  M,  mirificus  has  been  obtained  from  Sinker  creek,  Ida- 
id  the  Niobrara,  Nebraska. 

on  Meyer  describes  the  jaw  of  a  Mastodon  from  Mich  vasan,  Mexico,  as  M.^»«- 
fiftr/,  but  Prof  Leidy  thinks  this  must  be  At.  abscurus.  We  thus  find  that  the 
kslodon  first  appeared  in  America  in  Miocene  times;  was  abundant  in  the  Piio- 
•nc^  and  lingered  until  the  close  of  the  Glacial  period  and  disappeared  in  the  early 
oess.  We  also  find  that  he  roamed  at  will,  from  Canada  to  South  America,  be- 
^  found  as  far  North  as  66°  N.  Lat*  on  our  Western  coast ;  and  either  entire 
Ceictons  or  portions  have  been  found  in  nearly  every  State  and  in  some  of  the 
ferritories.  The  M.  arvtrfttmis  has  been  found  in  the  Pliocene  of  England, 
led  Crag  J  associated  with  the  Hippopotamus  major  \  in  Val  d'Arno,  in  Pied- 
M>nt  and  Montpelier,  The  M.  angustidins  is  from  the  Miocene  of  Lonans,  of 
bfiraine,  and  from  Gers,  near  the  base  of  the  Pyrenees,  associated  with  Dino- 
trium.  Mastodons  have  been  found  in  the  Miocene  of  Switzerland,  of  Greece  and 
\  hmj^irostris  is  found  at  Vienna,  associated  with  Dinotherium,  Rhinoceros^  etc, 

Eumboldt  discovered  the  tooth  of  a  Mastodon  near  the  volcano  of  Imba- 
at  an  elevation  of  7200  feet.      Mantell  informs  us  that  the  Turquois  of 
;  are  composed  of  marpmoth  bones,  impregnated  with  a  metallic  oxide. 
A  species  named  M,  ekpkanioides  was  obtained  by  Mr.  Cranford  from  the 
hiIls  of  the  Irrawaddi  in  the  Birman  Empire.     The  bones  were  here  invested 
itb  a  hard  calcareo  silicious  conglomerate. 

In  the  foot-hills  of  the  Himalayas  the  bones  of  a  Mastodon  are  found  asso- 
ated  with  those  of  seven  species  of  the  elephant,  four  of  hippopotamus,  five  spe- 
of  rhinoceros,  three  of  horse,  elk,  camel,  giraffe,  sheep  and  the  wonderful 
vathcrium.  There  is  also  here  found  an  ostrich,  an  ox  and  a  tortoise  with  a  shell 
reive  feet  in  length.  The  Sewalik  hills  where  these  are  found,  rise  2000  to  3000* 
set  above  the  sea,  and  contain  the  most  remarkable  deposits  of  Miocene  animals 
the  world    The  Eltphas  Gancsi  here  found  have  tusks  ten  and  a  half  feel  long,. 
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and  twenty-six  inches  in  circumference  at  the  base. 

A  species  of  Mastodon,  related  to  M,  augustidens  has  left  its  remains  in  the 
ossiferous  caves  of  Australia  and  probably  the  same  species  has  been  found  m 
Peru. 

Nicholson's  Paleontology  pp.  442  gives  order  Pr^hoscideu  including  three 
genera  EUphas,  Dinotliirium  and  Mastodon^  characterized  by  total  absence  of 
canine  teeth,  few  niolar  teeth,  large  and  transversely  ribbed  or  tuberculate;  in- 
cisors always  present  and  grow  from  persistent  pulps,  constituting  long  tusks,  la 
all  the  elephants  there  are  two  of  these  tusks  like  incisors  in  the  upper  jaw,  the 
lower  jaw  without  incisor  teeth.  In  the  Ditwtherium  this  is  reversed,  being  two 
'tusk-like  lower  incisors  and  no  upper  incisors.  In  the  Mastodon  the  incisors  aw 
usually  developed  in  the  upper  jaw  and  form  tusks  as  in  the  elephant ;  but  somfr 
times  there  are  upper  and  lower  incisors  movable  in  every  direction,  highly  sco- 
-sitive  and  terminating  in  a  finger-like  prehensile  lobe.  The  nostrils  arc  placed 
at  the  extremity  of  the  proboscis.  The  feet  are  furnished  with  ^\^  toes  each,  hui 
these  are  only  partly  indicated  externally  by  the  divisions  of  the  hoof.  The  feel 
are  furnished  with  a  thick  pad  or  integument,  forming  the  palms  of  the  hand  and 
the  soles  of  the  feet.  There  are  no  clavicles  and  the  tusks  are  abdominal  throu^ 
ii  e.     There  are  two  teats,  and  these  are  placed  upon  the  chest. 

In  the  elephant  whether  living  or  extinct^  the  tusks  are  formed  by  an  enor- 
[mous  development  of  upper  incisors.  The  milk-tusks  are  early  shed  and  never 
attain  a  great  size.  The  permanent  teeth,  however,  grow  from  persistent  pulps 
attaining  an  enormous  size  in  old  males.  The  lower  incisors  are  absent  and  there 
are  no  other  teeth  in  the  jaws  except  the  large  molars,  which  are  usually  two  ia 
number,  on  each  side  of  the  jaw.  The  molar  teeth  are  of  very  large  size  and  irt 
composed  of  a  number  of  transverse  plates  of  enamel,  united  by  dentine,  Tlie 
surfaces  of  the  molars  are  approximately  flat.  There  are  six  species  of  Ekfhai  in 
the  Miocene  of  Asia.  The  Elephas  antiquus  is  a  southern  form  of  Pliocene  age. 
The  EUphas  primigenim  is  a  northern  form  of  Post-pliocene  age,  and  is  the  hairy 
mammoth  occurring  in  Siberia  in  Northern  Europe  and  the  northern  portion  0/ 
North  .America.  It  did  not  occur,  (according  to  Dawkins,)  South  of  a  line  pass- 
f  ing  through  the  Pyrenees,  the  Alps,  northern  shores  of  the  Caspian,  Lake  Bailwl 
and  Kamschatka.  It  survived  the  Glacial  period  and  is  found  abundantly  in  PosJ* 
glacial  deposits  of  France,  Germany,  Britain,  Russia  in  Europe,  Asia  and  North 
America.  It  survived  into  the  earlier  portion  of  the  human  period,  its  reraaini 
being  found  in  a  great  number  of  instances  associated  with  implements  of  hiimlB 
manufacture;  while  in  one  instance  a  recognizable  portrait  of  it  has  been  discoid 
cred,  carved  on  bone. 

The  Elephas  Malitemis  of  Malta  was  scarcely  four  and  a  half  feet  tugh; 
another  the  E.  falcomri  was  still  smaller,  being  two  and  a  half  to  three  feet. 

But  little  was  known  of  the  Dinothtrium^  only  found  in  the  Miocene*  Itt 
•skull  was  enormous,  the  molars  and  pre-molars  were  present  in  each  jaw,  di« 
upper  jaw  destitute  of  canine  and  incisors.  In  the  lower  jaw  were  two  long  tusk- 
ttike  incisors  bent  downward  like  hooks. 
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The  Mastodons  in  most  respects  closely  resemble  the  true  elephants,  from 
hich  they  are  distinguished  by  their  dentition.  As  in  the  elephants  the  upper 
icisors  grow  from  prominent  pulps  and  constitute  long  tusks;  but  in  the  majority 
if  cases  the  Mastodons  also  possess  lower  incisors  as  welL  The  lower  incisors, 
lawever,  though  tusk-shaped,  did  not  develop  themselves  to  any  extent,  and  often 
itsappeared  in  adult  life.  A  more  important  distinction  between  the  elephants 
IXkI  Mastodons  is,  that  the  molar  teeth  of  the  latter  are  not  only  more  numerous, 
»tJl  have  the  peculiarity  that  their  crowns  are  furnished  with  nipple-shaped  emi- 
lenccs  or  tubercles  placed  in  pairs,  (its  name  derived  from  the  Greek  Mastas^  a 
.1,  and  iHhus  a  tooth). 
In  the  Mastodon  the  dentine  or  principal  substance  of  the  tooth  is  covered 
Kf  a  very  thick  coat  of  dense  and  brittle  enamel,  a  thin  coat  of  cement  is  contin- 
from  the  fangs  upon  the  crown  of  the  tooth,  but  this  third  substance  does  not 
Jl  up  the  interspaces  of  the  division  of  the  crown  as  in  the  elephant's  grinder. 
In  the  Af.  ohioiicus  (M.  ameruanus)  the  lower  jaw  has  two  tusks  in  the 
foiing  of  both  sexes;  these  are  soon  shed  in  the  female^  but  one  of  them  is 
retained  in  the  male.  The  upper  tusks  are  long  and  retained  in  both  sexes.  The 
Mastodons  were  elephants  with  the  grinding  teeth  less  complex  in  structure  and 
idapted  for  bruising  tender  and  coarser  vegetable  substances,  roots  and  aquatic 
itants.  The  large  eminences  of  the  grinding  teeth,  the  unusual  thickness  of  the 
pnamel  and  almost  entire  absence  of  the  softer  cement  from  the  grinding  surface 
ihc  crown  would  indicate  their  adaptation  to  crushing  harder  and  coarser  sub- 
ktaiices  than  the  more  complex  but  weaker  teeth  of  the  elephant  Their  limbs 
proportionally  shorter  than  the  elephant  though  constructed  on  the  same  type, 
jut  the  leg  bones  are  stronger,  cranium  flatter,  and  from  the  smaller  development 

Kic  frontal  air  cells,  it  presents  a  less  intelligent  character. 
Other  Mastodon  remains  discovered  in  Asia  present  the  transitional  charac- 
f  the  teeth  of  the  elephant  and  the  Mastodon.  For  the  Mastodons  with 
s-ridged  penultimate  and  ante-penultimate  grinders,  Dr.  Falconer  proposed 
fcc  name  Trtlophodon,  The  species  Mastodon  americanus  of  Cuvicr  was  described  in 
1798;  M.  ahioticus  in  1799;  ^f.  ^'gankus  in  1817.  Both  the  latter  are  the  M, 
'rtcanus  Cuvier,  which  is  the  proper  name  by  priority. 
The  Mastodon  first  appeared  in  the  Miocene,  being  there  represented  by  four 
European  and  three  Indian  species;  occurring  also  in  the  Pliocene  and  Post- 
liocenc. 

The  Mastodon  bones  first  found  were  supposed  to  be  the  same  as  the  Siberian 
Mammoth.  He  was  called  the  **Big  Buffalo"  by  the  Indians,  and  they  had 
aditions  of  his  former  life  here.  In  Jefferson's  Notes  on  Virginia  a  Delaware 
chief  informed  the  Governor  of  Virginia  **that  in  ancient  times  a  herd  of  these 
tremendous  animals  came  to  the  Big-Bone  licks,  and  began  a  universal  destruc- 
of  the  bear,  deer,  elks,  buffaloes  and  other  animals  which  had  been  created 
the  use  of  the  Indians ;  that  the  Great  Man  above,  looking  down  and  seeing 
|h£s,  was  so  enraged  that  he  seized  his  lightning,  descended  on  the  earth,  seated 
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himself  on  a  neighboring  mountain,  on  a  rock  on  which  his  seat  and  the  print  i 
his  feet  are  still  to  be  seen»  and  hurled  his  bolts  among  them  till  the  whole  wat^ 
slaughtered,   except  the   Big  Bull,  who,    presenting  his  forehead   to  the  shaih, 
shook  them  off  as  they  fell;  but  missing  one  at  length,  it  wounded   him  in  the 
side;  whereon  springing  round,  he  bounded  over  the  Ohio,  over  the  Wabish,  the 
Illinois,  and  finally  over  the  great  lakes,  where  he  is  living  at  this  day/* 


THE  ANTIQUITY  OF  MAN  AND  THE  ORIGIN  OF  SPECIES, 

BV   PRINCIPAL  J,   W.    DAWSON,    MONTREAL,    P.    Q. 


^^  iihxi 

^^  Among  the  numerous  books  and  articles  constantly  inviting  the  attenti 
j  of  readers  to  ihe  subjects  of  evolution  and  the  antiquity  and  origin  of  man,  soi 
are  rather  of  an  argumentative  and  polemical  character  than  of  the  nature  of  origi- 
nal investigation;  others  relate  to  new  facts,  and  constitute  actual  contributions ta 
the  data  of  questions  as  yet  too  scantily  supplied  with  fundamental  truths.  Of 
the  former  class  many  are  interesting,  able,  and  suggestive  ^  but  it  is  on  work  of 
the  second  class  that  the  actual  settlement  of  these  disputes  must  depend,  though  in 
the  meantime  this  may  be  comparatively  unknown  to  the  general  reader,  whose 
ideas  as  to  the  present  state  of  these  questions  are  likely  to  be  derived 
from  the  confident  assertions  and  well-put  arguments  of  popular  writers  than 
the  more  solid  though  less  showy  and  far  less  startling  and  less  assured  conclusi« 
of  actual  painstaking  work. 

Of  works  which  may  claim  to  contain  results  of  original  and  useful  invcsti 
tion,  the  following,  which  are  now  in  the  hands  of  scientific  men  and  cmbrai 
very  wide  range  of  inquiry,  may  afford  the  material  for  profitable  discussion  iff 
this  Review:     Dawkins  on  **  Early  Man  in  Britain"   is  a  work  limited  in  its 
range,  but  embracing  the  results  of  the  investigations  of  an  acute  obscver,  well 
up  in  the  paleontology  of  the  more  recent  formations.     Barrand€*s  "Br 
pods,"  extracted  from  the  great  work  on  the  Silurian  System  of  Bohemia,  i 
production  of  the  first  paleozoic  paleontologist  of  our  age,  and  with  regard  to  tbe 
group  to  which  it  relates,  as  well  as  to  the  cephalopods  and  trilobites  prcv' 
treated  by  the  author  in  the  same  manner,  is  an  exhaustive  inquiry  as  t 
they  have  to  say  for  and  against  evolution.     **Les  Enchainements  du  Moi 
Animal/*  by  Gaudry,  may  be  regarded  as  a  popular  book;  but  it  is  the  work 
one  of  the  most  successful  collectors  and  expositors  of  the  Tertiary  mammali 
*'  Le  Monde  des  Phnites,"  by  Saporta,  is  also  in  some  degree  popular  in  ilss* 
but  is  replete  with  scientific  facts  admirably  put  together  by  a  most  success! 
and  able  paleo-bolanist.     Of  the  above  writers  Barrande  is  an   uncompromisiQg 
opponent  of  evolution  as  ordinarily  held.     In  other  words,  he  finds  that  the  facts 
of  the  history  of  life  in  the  Paleozoic  period  lend  no  countenance  to  this  hypothe- 
sis.    The  others  are  theistic  evolutionists,  holding  the  doctrine  of  derivation  with 
*''e  or  less  of  modification,  but  not  descending  to  the  special  pleading  and  on^ 
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pded  presentation  of  facts  so  common  with  the  more  advanced  advocates  of  the 
loctnne.  Perhaps  we  may  most  clearly  present  the  salient  points  brought  out  in 
hese  works  by  noticing  first  the  successive  Tertiary  periods  and  their  life,  cul- 
tainating  in  the  introduction  of  man,  and  secondly  the  facts  as  to  the  introduction 

those  earlier  creatures  which  swarmed  in  the  Paleozoic  seas. 
The  Tertiary  or  Kainozoic  period,  the  last  of  the  four  great  **  times"  into 
iriuch  the  earth's  geological  history  is  usually  divided^  and  that  to  which  man 
id  the  raammaha  belong,  was  ingeniously  subdivided  by  Lyell,  on  the  ground 
)f  percentages  of  marine  shells  and  other  invertebrates  of  the  sea.  According  to 
this  method,  which  with  some  modification  in  details  is  still  accepted,  the  Eocette^ 
pr  dawn  of  the  recent,  includes  those  formations  in  which  the  percentage  of 
modern  species  of  marine  animals  does  not  exceed  3j^,  all  the  other  species 
fouDd  being  extinct.  The  Miocene  (less  recent)  includes  formations  in  which  the 
jjcrccntage  of  living  species  does  not  exceed  35,  and  the  Pliocene  (more  recent) 
contains  formations  having  more  than  35  per  cent  of  recent  species.  To  these 
three  may  be  added  the  PUisteane,  in  which  the  great  majority  of  the  species  are 
recent,  and  the  Modern^  in  which  all  may  be  said  to  be  living.  Dawkins  and 
Gaudry  give  us  a  division  substantially  the  same  with  Lyell's,  except  that  they 
[wefer  to  take  the  evidence  of  the  higher  animals  instead  of  the  marine  shells- 
rhe  Eocene  thus  incJudes  those  formations  in  which  there  are  remains  of  mara- 
mals  or  ordinary  land  quadrupeds,  but  none  of  these  belong  to  recent  species  or 
genera,  though  they  may  be  included  in  the  same  families  and  orders  with  the 
recent  mammals.  This  is  a  most  important  fact,  as  we  shall  see,  and  the  only 
exception  to  it  is  that  Gaudry  and  others  hold  that  a  few  living  genera,  as  those 
of  the  dog,  civet,  and  marten,  are  actually  found  in  the  later  Eocene.  In  the 
cme  of  plants,  as  we  shall  find,  Saporta  shows  that  modern  genera  of  land  plants 
ftccur  before  the  Eocene,  in  the  last  great  group  of  the  preceding  period,  and  we 
iave  abundant  American  evidence  of  the  same  fact.  As  in  the  Mosaic  narrative 
of  creation,  the  higher  plants  precede  by  a  long  time  the  higher  animals.  The 
Miocene,  on  the  same  mammalian  evidence,  will  inclode  formations  in  which 
Aere  are  living  genera  of  mammals,  but  no  species  which  survive  to  the  present 
lime.  The  Pliocene  and  Pleiir^tocene  show  living  species,  though  in  the  former 
these  are  very  few  and  exceptional,  while  in  the  latter  they  become  the  majority. 
With  regard  to  the  geological  antiquity  of  man  no  geologist  expects  to  find 
(my  human  remains  in  beds  older  than  the  Tertiary,  because  in  the  older  periods 
the  conditions  of  the  world  do  not  seem  to  have  been  suitable  to  man,  and  be- 
icause  in  these  periods  no  animals  nearly  akin  to  man  are  known.  On  entering 
into  the  Eocene  Tertiary  we  fail  in  like  manner  to  find  any  human  remains  j  aad 
uid  we  do  not  expect  to  find  any,  because  no  living  species  and  scarcely  any 
iving  genera  of  mammals  are  known  in  the  Eocene  ;  nor  do  we  find  in  it  remains 

any  of  the  animaJs,  as  the  anthropoid  apes  for  instance,  most  nearly  allied  to 
man.     In  the  Miocene  the  case  is  somewhat  different     Here  we  have  living  gen- 
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era  at  least,  and  we  have  large  species  of  apes ;  but  no  remains  of  man  have  beet 
discovered,  if  we  except  some  splinters  of  flint  found  in  beds  of  this  age  at  Then- 
ay  in  France,  and  a  notched  rib-bone.  Supposing  these  objects  to  have  bea 
chipped  or  notched  by  animals,  which  is  by  no  means  certain  or  even  likdj,  tl» 
question  remains,  was  this  done  by  man  ?  Gaudry  and  Dawkias  prefer  to  sup- 
pose that  the  artificer  was  one  of  the  anthropoid  apes  of  the  period.  It  is  tn» 
that  no  apes  are  known  to  do  such  work  now ;  but  then  other  animals,  as  beava 
and  birds,  are  artificers,  and  some  extinct  animals  were  of  higher  powers  tha 
their  modern  representatives.  But  if  there  were  Miocene  apes  which  chipped 
flints  and  cut  bones,  this  would,  either  on  the  hypothesis  of  evolution  or  that  of 
creation  by  law,  render  the  occurrence  of  man  still  less  likely  than  if  there  wcie 
no  such  apes.  For  these  reasons  neither  Dawkins  nor  Gaudry,  nor  indeed  anf 
geologists  of  authority  in  the  Tertiary  fauna,  believe  in  Miocene  man. 

In  the  Pliocene,  as  Dawkins  points  out,  though  the  facies  of  the  mammalia 
fauna  of  Europe  becomes  more  modern  and  a  few  modern  species  occur,  the  cli- 
mate becomes  colder,  and  in  consequence  the  apes  disappear,  so  that  the  chances 
of  finding  fossil  men  are  lessened  rather  than  increased  in  so  far  as  the  temperate 
regions  are  concerned.  In  Italy,  however,  Capellini  has  described  a  skull,  an 
implement,  and  a  notched  bone  supposed  to  have  come  from  Pliocene  beds.  To 
this  Dawkins  objects  that  the  skull  and  the  implement  are  of  recent  type,  and  prob- 
ably mixed  with  the  Pliocene  stufl*  by  some  slip  of  the  ground.  As  the  writer  hai 
elsewhere  pointed  out,*  similar  and  apparently  fatal  objections  apply  to  the  skuB 
and  implements  alleged  to  have  been  found  in  Pliocene  gravels  in  C^iform 
Dawkins  further  informs  us  that  in  the  Italian  Pliocene  beds,  supposed  to  hold 
remains  of  man,  of  twenty  one  mammalia  whose  bones  occur,  all  are  extinct 
species  except  possibly  one,  a  hippopotamus.  This  of  course  renders  very  un- 
likely in  a  geological  point  of  view  the  occurrence  of  human  remains  in  these 
beds. 

In  the  Pleistocene  deposits  of  Europe — and  this  applies  also  to  America— we 
for  the  first  time  find  a  predominance  of  recent  species  of  land  animals.  Here, 
therefore,  we  may  look  with  some  hope  for  remains  of  man  and  his  works,  and 
here,  according  to  Dawkins,  in  the  later  Pleistocene  they  are  actually  found. 
When  we  speak,  however,  of  Pleistocene  man,  there  arise  some  questions  as  to 
the  classification  of  the  deposits,  which  it  seems  to  the  writer  Dawkins  ^nd  other 
British  geologists  have  not  answered  in  accordance  with  geological  facts,  and  a 
misunderstanding  as  to  which  may  lead  to  serious  error.  This  will  be  best  under- 
stood by  presenting  the  arrangement  adopted  by  Dawkins  with  a  few  explanatory 
notes,  and  then  pointing  out  its  defects.  The  following  may  be  stated  to  be  his 
classification  of  the  later  Tertiary  : 

I.  Pleistocene  Period:  the  fourth  epoch  of  the  Tertiary,  in  which  living 
species  of  mammals  are  more  abundant  than  the  extinct,  and  man  appears.  It 
may  be  divided  into — 

♦  •'Fossil  Men,"  1880. 
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(tf)  Early  Pleistocene^  in  which  the  European  land  was  more  elevated  and  ex- 
ivc  than  at  present  (First  Continental  Period  of  Lyell),  and  in  which  Europe 

C  colonized  by  animals  suitable  to  a  temperate  climate.  No  good  evidence  of 
|»«sence  of  man. 
►•  (^)  Mid  Pleistocene,  In  this  period  there  was  a  great  extension  of  cold  climate 
fend  glaciers  over  Europe,  and  mammals  of  arctic  species  began  to  replace  those 
■levioasly  existing.  There  was  also  a  great  subsidence  of  the  land,  finally  reducing 
SBorope  to  a  group  of  islands  in  a  cold  sea,  often  iceladen.  Two  flint  flakes  found 
L  brick  earth  at  Crayford  and  Erith  in  England  are  the  only  known  evidences  of 
i  at  this  period. 

?  if)  Late  Pleistocene,  The  land  was  again  elevated,  so  that  Great  Britain  and 
itirdand  were  united  to  each  other  and  to  the  continent  (Second  Continental  Period 
jrf  Lyell).  The  ice  and  cold  diminished.  Modern  land  animals  largely  predomi* 
jMUe,  though  there  are  several  species  now  extinct.  Undoubted  evidences  of  man 
^ the  so-called  **  Paleolithic  race,"  **Riverdrift  and  Cave  men,"  **Men  of  the 
Ifammothand  Reindeer  periods." 

II.  Prehistoric  Period  :  In  which  domestic  animals  and  cultivated  fruits 
^ft|^ar;  the  land  of  Europe  shrinks  to  its  present  dimensions.  Man  abounds,  and 
jl  similar  to  races  still  extant  in  Europe.  Men  of  **  Neolithic  age,"  **  Bronze 
r«|e,*'  "Prehistoric  Iron  age." 

III.  Historic  Period  :  In  which  events  are  recorded  in  history. 

I  have  given  this  classification  fully,  in  order  to  point  out  in  the  first  place 
certain  serious  defects  in  its  latter  portion,  and  in  the  second  place  what  it  actually 
Aows  as  to  the  appearance  of  man  in  Europe. 

In  point  of  logical  arrangement,  and  especially  of  geological  classification, 
4e  two  last  periods  are  decidedly  objectionable.  Even  in  Europe  the  historic  age 
«f  Ac  south  is  altogether  a  different  thing  from  that  of  the  north,  and  to  speak  of 
die  prehistoric  period  in  Greece  and  in  Britain  or  Norway  as  indicating  the  same 
portion  of  time  is  altogether  illusory.  Hence  a  large  portion  of  the  discussion  of 
thb  subject  has  to  be  called  by  our  author  **  the  overlap  of  history."  Further,  the 
mere  accident  of  the  presence  or  absence  of  historical  documents  cannot  constitute 
a  geological  period  comparable  with  such  periods  as  the  Pleistocene  and  Pliocene, 
and  the  assumption  of  such  a  criterion  of  time  merely  confuses  our  ideas.  On  the  one 
kmd,  while  the  whole  Tertiary  or  Kainozoic,  up  to  the  present  day,  is  one  great 
geological  period,  characterized  by  a  continuous  though  gradually  changmg  fauna 
and  series  of  physical  conditions,  and  there  is  consequently  no  good  basis  for  set- 
ting apart,  as  some  geologists  do,  a  Quarternary  as  distinct  from  the  Tertiary 
period;  on  the  other  hand  there  is  a  distinct  physical  break  between  the  Pleisto- 
cene and  the  Modern  in  the  great  glacial  age.  This  in  its  arctic  climate  and 
enormous  submergence  of  the  land,  though  it  did  not  exterminate  the  fauna  of 
the  Northern  Hemisphere,  greatly  reduced  it,  and  at  the  close  of  this  age  many 
new  forms  came  in.  For  this  reason  the  division  should  be  made  not  where 
Dawkins  makes  it,  but  at  or  about  the  end  of  his  **  Mid  Pleistocene."  The  natur- 
al division  would  thus  be : 

I,  Pleistocene,  including — 

(tf)  Early  Pleistocene^  or  First  Continental  period.  Land  very  extensive,. 
moderate  climate. 
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(h)  Laier  Ftdsioctni^  or  glacial,  including  Dawkins'  ''  Mid  PletstoceDe." 
this  there  was  a  great  prevalence  of  cold  and  glacial  conditions,  and  a  great  ii 
mergence  of  the  northern  land* 

IL  Modern,  or  Period  of  Man  and  Modem  Mammals,  including — 
(tf  •  Pc%t'glaaaI^ox  Second  Continental  period, in  which  the  land  was  again  vi 
ex:eTisiTe.  and  Paleocosmic  man  was  contemporary  with  some  great  mammah^ 
the  mammoth,  now  extinct,  and  the  area  of  land  in  the  Northern  Hembpherei 
gre«2er  than  at  present  This  represents  the  Late  Pleistocene  of  Dawkins.  Iti 
terrr.inarcd  bj  a  great  and  Tcrj  general  subsidence  accompanied  by  the  di^ppci 
aooe  of  Paleocosmic  man  and  some  large  mammalia,  and  which  may  be  identia 
wiih  the  historical  deioge. 

9\  iU^nt^  when  the  continents  attained  their  present  levels,  exist- ng 
«^  aen  cov^aixed  Eorope,  and  living  species  of  mammals.     This  includes  lx»th 
Pirehaccric  irui  Historic  periods. 

Chi  zeckieicai  groands  the  above  should  clearly  be  our  arrangement,  thoog 
cf  cccrse  :hae  need  be  no  objection  to  such  other  subdivisions  as  historians  ai 
aza^Tirjr'^  may  nnd  desirable  for  their  purposes.     On  this  classification  iht  em 
£sc  J3?3BX  rmii-wtims  tf  tke  presence  of  man  in  Europe^  Asia^  or  America^  so  far 
yet  httrmm^  ^airi^  ^  tke  Modem  period  alone.     That  man  may  have  existed  prev 
oc:kT  2C  coe  meed  deny,  bat  no  one  can  positively  affirm  it  on  any  ground  of 
Cbct.     I  oe  ax  reckon  here  the  two  flint  flakes  of  Crayford  and  Erith  alreai 
ase^rrccec.  becaose  eren  if  they  are  of  human  workmanship,  the  actual  age 
rie  rei  is  which  dier  occur,  as  to  its  being  glacial  or  post-glacial,  is  not  bey( 
o:crc     Flia:  if.ikes  or  even  flint  chips  may  be  safely  referred  to  man  when  the 
.KT^  Srcrid  v'lch  h:mun  remains,  but  when  found  alone  they  are  by  no  means  oo^ 
ci.:i  iv.ceao?.     The  clays  of  the  TTiames  valley  have  been  held  by  some  goodi 
^.^«.x:sc>  x^  be  cre-glacial*  but  by  others  to  be  much  later,  and  the  question  is  sdS 
X2cer  Ni:scissioiL  Dawkins  thinks  they  may  be  **  Mid  Pleistocene,"  equivalent  to, 
**  LaKr  Flesioc^ne  *^  of  the  second  table  above,  and  that  they  are  the  oldest  tracei^ 
ct'  nioa  .-^rtxinlv  koown^  but  in  the  mean  time  they  should  evidently  be  put  to, 
waa:  >*fe^  b^nta  cillied  "the  suspense  account." 

*u jsmaciu  bx^wevcr,  as  the  human  remains  of  the  post-glacial  epoch  are  tbose;j 
^  u.!-*  ic^^lcL-ec  men  of  high  type,  it  may  be  said,  and  has  often  been  said,  tiiat 
».ia  :a  5cm^  Icw^-  ^ti^e  of  development  must  have  existed  at  a  far  earlier  period, 
t'^ac  is  ic  33tv;sc  jf  certain  theories  as  to  his  evolution  from  lower  animals  are  to  be 
5u:^ctJ^^.^  V!*5J^  however,  is  not  a  mode  of  reasoning  in  accordance  with  the 
Mvx  KV5>  ct  icwoce.  When  facts  fail  to  sustain  certain  theories  we  are  usually  in 
5X*  >JiN:  .^c  ^y:::^  **  so  much  the  worse  for  the  theories,"  not  **  so  much  the  worse 
^^  :^<  rjtvcs^"  cc  at  least  we  claim  the  right  to  hold  our  judgment  in  suspense  till 
:svc^  vVc.r.naJiior>*  tacts  are  forthcoming. 

Bet'ore  leaving  this  part  of  the  subject  it  may  be  well  to  remark  the  grand 
prvv^^on  of  mammalian  life,  beginning  with  the  marsupial  and  semi-marsufMal 
beasts  of  prey  and  low-browed  and  small-brained  but  gigantic  ungulates  of 
the  Eocene,  and  ending  with  man.  There  is  here  unquestionable  elevation  in  rank, 
by  whatever  means  eflected.     Gaudry  inclines  to  some  form  of  evolution,  though 
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1^  piously  refers  it  to  the  operation  of  the  Creator.  He  thinks  he  can  see  traces 
Ptsoch  evolution  in  the  carnivorous  animals,  as  derived  from  marsupials,  and  in 
|fe  antelope  and  deer  tribe,  more  especially  in  the  development  of  horn  and  antler . 
I  he  traces  the  horse  through  a  supposed  ancestry  of  hipparia,  etc.,  differing, 
rever,  from  English  and  American  evolutionists  in  making  the  PaUotherium 
^initial  link.  This  is,  however,  a  matter  of  taste,  as  these  genealogies  may 
Hy  be  traced  with  equal  probability  or  improbability  through  any  one  of  half 
loosen  lines.  But  in  the  case  of  some  groups  of  animals,  and  these  of  the  high- 
:  importance,  he  freely  admits  that  derivation  is  at  fault.  The  elephants  and 
•  allies  the  deinotberes  and  mastodons,  for  example,  appear  all  at  once  in  the 
cene  period  and  in  many  countries,  and  they  only  dwindle  in  magnitude  and 
abers  as  they  approach  the  modern.  Gaudry  frankly  says:  "D'oii  son  tils 
BtiSy  de  quels  quadruples  ont-ils  ^t^  d^riv^s?  Nous  I'ignorons  encore."  The 
Dtates,  the  rodents,  the  bats,  the  manatees  are  equally  mysterious,  and  so  are 
I  cetaceans,  those  great  mammalian  monsters  of  the  deep,  which  leap  into  ex- 
in  grand  and  highly  developed  forms  in  the  Eocene,  and  which  surely 
tld  have  left  some  trace  of  their  previous  development  in  the  sea.  *  *  We 
e,"  says  Gaudry,  **  questioned  these  strange  and  gigantic  sovereigns  of  the 
tiary  oceans  as  to  their  progenitors,  but  they  leave  us  without  reply,"  and  he 
I  on  to  refer  to  several  things  in  connection  with  their  habitat,  their  reproduc- 
ft,  and  their  dentition  or  want  of  it,  which  make  their  sudden  appearance  still 
I  inscrutable.  It  is  refreshing  to  find  a  naturalist  who,  while  honestly  and 
enthusiastically  seeking  to  establish  the  derivation  of  animals,  gives  due 
prominence  to  the  facts  which,  in  the  present  state  of  knowledge  at  least,  refuse 
ib  be  explained  by  his  theory.  The  reader  may  note  here  that  the  appearance 
<lf  man  fully  developed  in  the  Modern  period  is  parallel  with  that  of  the  elephan- 
fSmt  animals  in  the  Miocene  and  the  whales  in  the  Eocene,  as  well  as  with  a  vast 
Kmltitude  of  other  cases  which  meet  the  paleontologists  in  every  direction. 

In  the  world  of  plants,  Sarporta  has  a  strangely  different  story  to  tell,  though 
its  general  plan  evidently  harmonizes  with  the  history  of  mammalian  life.  If  we 
keep  out  of  view  the  few  species  of  small  marsupials  that  exist  in  the  Mesozoic  period, 
linimalian  life  in  all  its  grandeur  comes  into  existence  at  a  bound  in  the  Eocene. 
Hot  it  had  been  preceded  for  at  least  one  great  geological  period  by  a  vegetation 
■imilar  to  that  now  living.  It  can  scarcely  be  questioned  that  the  vegetation  of 
Ac  older  geological  periods,  however  rank  and  abundant,  was  not  well  suited  to 
sustain  the  higher  herbivorous  animals.  Accordingly,  no  such  animals  are  known 
in  these  periods.  But  in  the  cretaceous  age  we  find  in  the  lower  beds  of  that 
Series  some  coniferous  plants  of  living  genera,  and  in  the  upper  cretaceous  modern 
generic  forms  qpme  in,  both  in  Europe  and  America,  in  great  force.  We  have 
ttiagnolias,  oaks,  beeches,  ivies,  ginsengs,  plane-trees,  poplars,  palms,  and  a  host 
Hf  £amiliar  forms,  and  some  of  these  so  closely  resembling  existing  species  that  it 
icarcely  requires  the  eyes  of  an  evolutionist  to  see  in  them  the  ancestors  of  our 
KBOdem  trees.     Thus  an  ample  and  long-continued  preparation  was  made  not 
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only  for  the  introduction  of  mammalian  life,  but  even  for  giving  to  the  landsa 
its  existing  features.  It  seems  indeed  strange  that  no  precursors  of  the  Boa 
mammals  have  yet  been  found  in  connection  with  these  plant  remains  of  the 
cretaceous.  There  is  a  gap  here  in  animal  life  which  we  may  expect  at 
time  to  be  filled.  There  seems,  however,  notwithstanding  the  great  chanj 
climate  and  physical  geography,  to  have  been  much  less  change  from  the 
ceous  onward  in  the  plant  world  than  in  the  world  of  higher  animal  life,  so 
Saporta  can  figure  series  of  leaves  of  plants  of  modern  genera  from  the  Boot 
upwards  shoving  so  little  modification  that  they  may  in  some  cases  be  regain 
as  scaroelr  more  thin  varietal  forms,  while  some  of  the  species  have  undoubl 
survived  without  change  through  all  the  long  ages  extending  from  the  beginoi 
ot  the  Rainaroic  to  the  present  day.  Plant-life  is  in  this  analogous  to  the  1( 
anirivil  l.^f  of  the  sea,  which  presents  the  same  unchanged  characteristicft 
Eooeoe  xnd  Modem  species. 

(To  be  continued,) 


ARTESL\N  WELLS  IN  COLORADO. 

CAFT.  E.  L.  BERTHOUD. 

A:i  JT^essuL  «^  IS  one  that  is  sunk  through  an  inclined  stratum  of  rock 
c-a»,  .*r  ^ioi'f  'Jttp5nr3k>at?  to  water,  to  more  porous  or  pervious  strata  undernafl 
H>i«Tvr?.  xjjjess-  WTf  *ki>ne  iacUned  strata,   or  those  inclined  qua-quaversally, 
JLTnjifnc  x-Ok-sji'SULr^  or  saticer-shaped  depressions,  we  cannot  hope  to  succeed 
^iT.^  ini  u  irr?^cii3:  cr  wjitcr  pressure  well. 

rn?  nvr^jcss^  ^^-^me  of  population  that  is  surging  west  of  the  Missoi 
r'<«-  iror  ^lac  cVctiessor  Powdl  justly  calls  the  arid  regions  of  the  United  Stan 
i^tc  ::>;  uvt^jesj^  xr^  imperative  demand  that  this  swelling  tide  has  for 
4i>uifC»ttc  Aic  r^rtaacal  s;i?piy  of  water,  is  one  that  justly  demands  immi 
^?vr  ►»£! -tmoia^:  osseacca  i»  the  part  of  State,  local,  and  (above  all)  general  goi 

V.  >  tv*c  r^f  «s^  isere  to  enter  into  any  details  of  where  and  how  we  mi 
^  ^x-  IX?  ^Jtv^^?*".  >iic  $i»r^v  to  discuss  the  subject  of  water  supply  in  its  vari( 
v^-»?<  is  >:*tc^ec  X*  4j? — t&e  ciascs  that  affect  its  volume  and  distribution,  and  til 
^ttvN  KXN  '4>ac  :»  Juriix  awty  b«e  used  to  enhance  its  supply  and  to  render  d 
%Afiv^  Kiv>tM;He  Jt»i  v><  ccvHKHnic  value. 

K*cttMJ<w.>  NfK*tf  the  people  of  Colorado  is  Senator  Hill's  appropriatifll 
^  5^^  :>ttiL  <<S>ets  this  is  mainly  due)  that  has  been  made  for  the  purpose  of 
ta^  jLrtcsiiAtt  wtils  in  Colorado,  as  a  trial  experiment. 

W^*  will  not  in  this  sketch  pretend  to  criticise  the  action  of  the  ** expert! 
%^*  hj^ve  decided  upon  the  localities  where  our  wells  are  to  be  sunk— nor  do 
vifef^ii  these  remarks  in  any  unfair  sjjirit  of  criticism.  The  gentlemen,  who  ha^ 
|(^  the  dej^artment  in  Washington  the  care  and  responsibility  of  this  work,  mi 
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pre  a  fair  chance  to  carry  out  their  theories  and  ideas — they  have  publicly  an- 
inced  them,  and  until  their  failure  or  success  proves  them  right  or  wrong,  it  is 
t  fair  to  find  fault.  But  while  anxiously  awaiting  the  final  result  that  their  bor- 
will  develop,  we  will  examine  the  question  of  such  wells  in  the  abstract,  and 
not  only  the  origin  of  the  underground  supplies  of  water  we  may  expect 
reach  in  Colorado,  east  of  the  main  mass  of  the  Rocky  Mountains,  but  the 
Dstant  proportion  that  the  subterranean  supply  of  water  bears  to  the  total  mete- 
b  supply — the  amount  that  is  carried  out  into  the  open  plains  country  by  evap- 
idon  and  the  streams,  and  lastly  the  t<  pographical  and  geological  features,  fa- 
mble  or  unfavorable,  to  the  project  of .,  water  supply  from  artesian  wells. 

Originally,  we  conceive  that  as  late  as  the  lower  Eocene  or  upper  Cretaceous 
the  whole  region  between  the  South  Platte  and  Wahsatch  Mountains  was  then 
undulating  surface,  unbroken  by  any  mountain  range.  The  Kocky  Mountains 
re  then  elevated,  and  on  their  flanks  to  the  east  and  from  the  central  range 
ard  to  the  great  basin  the  cretaceous  strata  were  tilted  and  uplifted  in  great 
fusion.  This  continuous  movement  of  elevation  raised  up  on  the  east  foot-hills 
to  the  Jurassic  and  triassic  and  carboniferous  strata  existing  underneath  the  Cre- 
:ous,  so  that  we  can  to-day  walk  over  and  examine  each  outcrop  from  the 
ne  to  the  Carboniferous  withoiit  difficulty,  and  each  lying  in  a  highly  inclined 
fition  from  the  thirty-fifth  to  the  seventieth  dip. 
Most  prominent  among  the  successive  outcrops  that  we  find  parallel  to,  and 
inuous  from  the  North  Platte  to  the  Spanish  peaks,  are  the  various  high  pic- 
ue  ridges  of  cretaceous  sandstones  and  slates  that  like  vast  waves  follow  the 
:our  of  the  granite  and  mica  slate  foot-hills,  whose  elevation  originally  disturb- 
ihcir  normal  level  with  the  most  recent  Cretaceous — or  we  might  better  say  at 
pdnt  of  pass'ge  from  the  upper  Cretaceous  to  the  lower  Eocene  we  find  a  series 
formations,  essentially  fresh  water,  or  estuary  too  in  part,  in  which  are  devel- 
a  large  succession  of  coal  veins,  accompanied  with  a  large  development  of 
y  and  potters-clay  beds,  and  finally  overspread  with  a  very  thick  deposit  of 
n  Tertiary  clay,  lying  uncomformably  upon  the  coal  measures 
Now  the  inclination  of  the  successive  strata  from  the  meiamorphic  eastward 
the  tertiary  is  excessive,  and  the  ends  of  the  strata  form  the  general  surface  of 
ground  in  the  valleys  and  the  foot-hills,  each  branch  or  affluent  of  the  Platte 
ng  a  bed  through  the  upturned  strata  until  it  reaches  the  more  horiz(.ntal 
lations  that  constitute  the  Missouri  and  Platte  river  prairies,  while  a  large 
Jiortion  of  the  water  that  comes  from  the  central  range  in  the  shape  of  melted 
Bqow  or  summer  rains  is  taken  up  and  stopped  by  the  more  porous  and  open 
■ttndstone  strata  that  form  the  beds  of  the  streams  when  they  leave  the  mountain 
Ciifions  on  their  way  to  the  South  Platte,  the  North  Platte,  and  the  Arkansas. 
^Iiis  amount  of  water  from  the  streams  whose  supply  comes  from  the  central 
tange,  joined  to  that  which,  as  melted  snow  and  as  rain,  is  taken  up  and  absorbed 
m  over  the  foot  ranges  of  our  mountains,  finally  reaches  our  porous  sedimentary 
ttrata  at  the  foot  of  the  mountains,  and  follows  down  their  fissures  and  faults 
Imtil  they  either  reach  the  impenetrable  fire-clay  walls  of  our  coal  formation,  .-r 
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eke  the  great  clay  deposit  overlying  the  coal,  and  east  of  the  coal  veins, 
these  clay  deposits  being  sufficient  to  arrest  the  outward  flow  of  the  draioaj 
our  mountain  range,  thus  acting  as  an  impervious  wall  or  dam,  and  fordng 
the  low-lying  porous  strata,  under  the  clay,  a  vast  volume  of  water,  whidi  is 
lost  for  any  available  purpose.    It  is  evident,  however,  that  in  Jefferson  and 
der  counties,  where  the  coal  formation  is  extensively  developed,  that  the  ai 
of  water  absorbed  and  which  passes  under  the  great  clay  deposit  that  overliei 
c  jal,  is  of  very  small  volume  compared  to  that  which  is  stopped  by  the  fire 
beds  in  the  coal  deposits  against  whose  face  the  whole  mountain  drainage  is 
accumulated,  and  which  it  follows  to  an  almost  unknown  depth. 

We  have  been,  perhaps,  too  particular  in  our  local  remarks  touchii^ 
sequence  of  our  geological  deposits,  and  their  situation  in  respect  to  the  config 
tion  and  drainage  of  our  mountain  range,  and  its  outliers  to  the  East,  foi 
sedimentary  rocks,  but  we  consider  these  details  as  absolute,  not  Only  in 
accuracy,  but  as  necessary  to  develop  the  theory  we  have  formed,  based  on 
sequence  and  position. 

In  accordance,  then,  with  the  preceding  description  of  the  geological 
lithological  formation  of  the  strata  adjacent  to  the  Rocky  Mountains,  betweeo 
thirty-eighth  and  forty-first  degrees  of  latitude,  we  believe   to  make  the 
of  an  artesian  well  a  success,  that  we  must  select  a  point  for  that  undertil 
immediately  east  of  the  outcrop  of  the  coal  formation,  or  failing  to  find  and 
tify  in  any  one  spot  the  presence  of  the  great  lignite  beds  bordering  the  foot- 
we  must  sink  down  through  the  great  green  clay  deposit  that  overlies  this  f< 
tion,  until  we  reach  the  sandstone  strata  beneath  it.     For  whenever  the 
boring  in  the  coal  formation  reaches  the  sandstone  and  slates  beneath  the 
we  will  find  abundant  supplies  of  water  derived  from  the  higher  lands  west 
them.     The  same,  but  in  a  lessened  de^ee,  will  be  the  case  when  we  bore 
great  tertiary  clay  deposit  overlying  the  coal  measures  unconformably. 

Mow  it  has  been  shown  from  the  result  of  the  artesian  well  borings  mide 
Captain  Pope  .in  the  Llano  Eitacado  and  also  in  New  Mexico — by  the  boril 
made  near  Carson,  in  Arapahoe  county,  and  also  by  one  or  two  attempts  ml 
between  the  South  Platte  and  the  foot-hills  near  Golden — that  although  water  i 
found  in  boring  down  in  every  instance,  yet  it  signally  failed  to  reach  thi  tuf^ 
by  hydrostatic  pressure.     We  believe  this  is  due  to  two  causes : 

1.  That  until  such  borings  have  been  extended  downward  sufficiently 
reach  either  the  Tertiary  clay,  or  cretaceous  coal  shales  or  clays,  the  fiUcts 
water  that  are  fouud  are  due  either  to  local  drainage,  or — 

2.  They  are  obtained  from  the  scattered  crevices  or  cleavage  planes 
ing  everywhere  in  the  porous  sandstone  and  slates  underlying  the  whole 
embraced  in  our  remarks — and  that  this  universal  diffusion  of  small  undergro 
veins,  not  derived  from  the  higher  mountains  to  the  west,  is  the  reason  of  t 
failure  to  reach  the  surface,  or  to  overflow  above  it. 

We  need  not  here  allude  to  the  well-known  fact  of  the  scarcity  of  spr 
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I  in  the  prairie  region  of  Colorado,  and  to  their  comparatively  reduced 

Irery where  in  the  foot-hills,  where  we  fixxA  the  upturned  ** hog-backs" 

I  of  sandstone,  liraestone  or  slate,  while  we  find  them  always  beyond 

ed  coal  measures. 

iriter  of  this  article  was  the  witness,  some  eighteen  years  ago»  of  an 

t  by  the  war  department  to  obtain  water  near  Fort  Lyon  for  the  quarter- 

frd,  north  of  the  Arkansas  river.     A  well  was  dug  some  thirty  feet  in 

tlay,  then  borings  were  carried  on  some  thirty  or  forty  feet  deeper, 

bntinued  the  same  at  the  farthest  depth  attained,  but  not  one  drop  of 

obtained,  and  the  effort  was  given  up  as  wholly  useless,  although  begun 

of  a  dry  affluent  of  the  Arkansas. 

Ike  an  artesian  well  practically  and  fully  useful,  we  must  draw  from  the 

ad  resources  that  are  derived  from  our  vast  mountain  ranges.     The 

ills  of  the  great  plains  west  of  loo  degrees  west  longitude  are  too  scanty 

to  ever  be  of  much  practical  benefit,  the  rapid  slope  of  the  plains  and 

?c  evaporation  from  their  treeless  surfaces  rendering  that  supply  prc- 

\  the  effect  of  but  short  duration.     The  effect  of  hard  rain  in  this  part 

)d  is  to  drain  away  rapidly  into  the  Arkansas,  Smoky  Hill  and  Repub- 

\^  by  the  numerous  dry  ravines  that  radiate  from  those  rivers.     Their 

Ikvery  high  in  a  few  hours,  the  water  drains  rapidly  away,  but  its  reten- 

f  surface  is  very  light  in  amount  from  the  scanty  nature  of  the  herbage 

e  ever  parched  prairies, 

observations  taken  at  Fort  Sedgwick,  Fort  Russell,  Cheyenne,  Denver, 

i;>lds  and  Fort  Lyon,  on  the  Arkansas,  the  yearly  rain  fall  will  average 

kgion  about  13.21  inches. 

jrcrage  along  the  Colorado  foot>bills  is  about  17.30  inches. 

irerage  for  Clear  Creek  valley  in  the  mountains,  as  far  as  Georgetown, 

'Black  Hawk  and  Central,  is  about  18.75  inches. 

lin  fall  and  melted  snow  for  the  higher  points  above  these,  including 

'range,  will  give  yearly  an  approximate  amount  of  31.50  inches;  or  for 

irea  of  Clear  Creek  valley  west  of  the  range  line,  between  ranges  69 

ft,  amounting  to  about  400  square  miles,  we  have  a  mean  approximate 

illy  of  rain  and  melted  snow  of  «o.63  inches. 

Ives  us  then  for  the  Clear  Creek  water  shed  of  400  square  miles  a  yearly 
1 9» 068,800, 000  cubic  feet  of  water. 
lear  Creek  gives  us  from  a  series  of  measurements  begun  in  Septem- 
ind  extended  to  ^farch,  1880,  an  average  discharge  at  Golden,  Colo- 
[50,000,000  cubic  feet  per  year.  This  amount,  subtracted  from  19,- 
,  gives  us  i3»2 13,300,000  cubic  feet  of  water  that  is  li>st  to  us  by 
or  which,  settling  into  tl^e  ground,  is  practically  lost,  unless  sought 
|ng,  or  returned  to  us  through  artesian  wxlls  in  the  foot-hills. 
^r  words,  of  all  the  rain  and  snow-fall  received  in  the  Clear  Creek 
ifcixty-eight  per  cent,  is  lost  to  us  and  thirty-two  per  cent,  is  discharged 
^eek  where  it  enters  the  plains. 
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Hence  for  Denver  and  South  Platte  valley,  of  the  13. 77  inches  raiofl 
Denver,  9.37  inches  of  water  are  lost  by  evaporation,  or  sinks  into  the 

At  Cheyenne  6.9  inches  are  accounted  for  in  the  same  way,  from  a 
fall  of  10. 14  inches. 

At  Fort  Lyon,  on  the  Arkansas  river,  the  yearly  rain  and  melted  snot 
12.50  inches,  of  which  8.54  inches  are  lost  from  the  same  causes. 

Basing  the  above  figures  on  the  same  percentage  as  Clear  Creek  vaDey, 
are  inclined  to  believe  that  the  chances  of  obtaining  subterranean  supplies 
water  from  artesian  wells  are  inversely  proportioned  to  their  distance  from 
mountain  range,  and  that  the  ^reat  diminution  of  rainfall  from  the  main 
eastward,  already  so  much  noted  at  Denver,  is  still  more  apparent  as  wc  pn 
ward  102  and  101  degrees  of  west  longitude  in  the  Platte  and  Arkansas 

And  that  to  attempt  to  bore  for  permanent  supplies  of  water  east  of 
105,  in  Boulder,  Jefferson,  Arapahoe,  Douglas,  Bent  or  Larimer  counties,  wffl 
infructious  or  unsatisfactory,  and  cannot,  we  believe,  lead  to  the  discovery 
delivery  of  large,  permanent  supplies  of  water. 

The  figures  given  for  the  rainfall  for  Clear  Creek  valley,  the  supply  of 
etc.,  etc.,  are  solely  from  the  writer's  own  data.     For  the  outside  localities 
are  obtained  from  the  United  States  signal  service  office,  Smithsonian 
Prof.  Poweirs  •*  Arid  Regions,"  etc. 
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These  beds  consist  principally  of  clay,  with  here  and  there  a  stratam « 
green  sandstone.  They  are  often  covered  with  a  cherty  clay  rock,  that  has  bei 
subjected  to  a  great  heat.  Twelve  or  fifteen  hundred  feet  of  lava  cover  i  5^. 
deposit,  and  in  many  places  dykes  run  across  the  country  and  through  I 
tertiary  beds.  Here  the  earth  has  cracked  and  poured  out  its  oceans  ofh*^  ^^ 
where  these  dikes  are  exposed ;  they  resemble  rows  of  cord  wood,  the  basili  ^ 
columns  lying  horizontal.  The  clay  beds  are  of  various  colors,  red,  grccaJ 
yellow,  with  all  the  intermediate  shades.  These  bright  colors  form  a  ple^s* 
landscape,  especially  where  the  elements  have  worn  the  beds  into  Bad  U>  ^ 
scenery,  while  above,  rises  escarpment  after  escarpment  of  basaltic  columns.  W 
distant  summits  are  crowned  with  forests  of  pine.  The  rocks,  as  I  have  said,  I 
chiefly  clay,  which  have  been  softened  on  the  surface  by  rain  and  frost  into  s 
earth,  into  one  sinks  a  foot  or  more.  Beneath  this  the  rock  is  solid  andhaidt 
work.  Great  numbers  of  concretions  are  scattered  through  the  beds.  Thcf  i 
from  a  few  inches  to  several  feet  in  diameter.  In  places  these  concretions  1 
arranged  in  rows  one  above  the  other  one  hundred  feet  in  height,  and  the  6 
looks  as  if  the  rock  had  been  faced  with  mortar  and  cannon  balls  six  iochtt 
diameter  stuck  into  it  in  regular  rows.     Through  the  clay  beds  are  often  fo« 
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seams  of  carbonate  of  lime.     The  beds  are  hard  to  explore,  as  they  are 

St  perpendicular,  with  here  and  there  a  narrow  projecting  shelf  that  gives  a 

ious  foothold.     Only  persons  who  have  had  long  experience  in  collecting, 

i  who  have  enthusiasm  enough  to  risk  their  lives  for  science,  can  hope  to  meet 

1  success;  otherwise  they  will  go  away  with  no  specimens,  or  only  fragments 

friendly  wash  has  carried  to  a  level  place.     The  beds  differ  from  any  that 

ave  ever  explored,  and  a  day's  climbing  among  them  would  convince  any 

\  an  experienced  collector  that  they  were  destitute  of  fossils.     The  amount  of 

required  to  wrest  from  Dame  Nature  her  hidden  treasures  is  great,  but  she 

ays  rewards  persistent  effort.     I  have  more  than  once  explored  a  locality  for 

weeks  without  success,  and  then  found  a  splendid  specimen  in  the  very 

nd  I  had  gone  over  again  and  again. 

For  nine  or  ten  years  these  beds  have  been  explored,  and  each  year  an 
Jly  rich  harvest  has  been  gathered.  The  fossil  remains  are  often  in  concre- 
i  with  eye  rim,  or  the  point  of  a  tooth,  or  small  portion  of  some  other  bone 
i,  and  you  can  easily  see  how  carefully  one  must  look,  when  hardly  one 
ion  in  a  thousand  contains  anything  of  value.  Of  course,  the  smaller  the 
nnt  of  the  skull  that  is  exposed,  the  more  perfect  will  be  the  specimens 
»ned  in  the  friendly  concretion.  In  the  two  years  I  worked  in  these  beds 
found  great  numbers  of  perfect  skulls  and  many  more  or  less  perfect  skeletons 
of  various  mammals,  and  in  all  my  explorations  in  the  fossil  beds  of  the  North- 
west I  never  found  such  perfect  specimens.  At  one  time  I  got  a  nearly  perfect 
Aeleton  of  a  large  mammal  unfortunately  the  skull  was  missing.  It  proved  to 
be  a  new  species  belonging  to  a  new  genus  :  Cope  called  it  boocherus  humerosusy 
Dn  account  of  a  huge  projection  on  the  humerus.  It  was  as  large  as  a  rhinoceros, 
^th  great  pillar  like  limbs. 

One  great  trouble  we  found  in  collecting  was  the  dazzling  surface  of  the 
we  had  to  examine,  the  eyes  soon  becoming  tired.  We  often  had  the 
ftensation  of  snow  blindness :  five  hours  constant  looking  was  a  good  day's  work. 
llie  most  abundant  fossil  found  was  the  oreochn,  or  the  extinct  hog,  as  they 
idosely  resembled  that  family.  Three  or  four  species  were  discovered,  some 
iboot  the  size  of  the  Texas  peccary,  others  as  large  as  the  wild  boar  of  Europe. 
I  have  been  enabled  to  furnish  Professor  Cope  a  number  of  perfect  skeletons  of 
■ns  genus,  as  their  anatomy  is  well  made  out.  The  animals  found  belong  to 
In^ical  countries.  The  rhinocerous  is  quite  common,  three  or  more  species,  one 
Itts  a  horn  on  each  s'de  of  the  end  of  the  nose.  The  hipparion  and  other  ances- 
lors  of  the  horse  are  found.  One  peculiar  new  genus  I  discovered  was  an  an- 
XxaHot  of  the  South  American  Llama;  Cope  calls  it  Frobotherium  sternbergii.  Instead 
of  there  being  but  one  metacarpal  as  on  the  Llama,  there  are  two  pressed  closely 
together,  and,  reasoning  from  the  evolution  theory,  we  would  expect  this  to  be 
Bie  case  in  the  ancestor  of  the  Llama,  because,  in  the  metacarpal  of  the  Llama, 
Biere  are  two  projecting  articulations  for  the  attachment  of  two  toes,  and  from 
eadi  articulation  a  medullary  canal  extends  back  the  whole  length  of  the  bone. 
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Just  as  Darwin  reasoned,  that  in  the  early  history  of  the  horse,  it  must 

three  toes«  and  that  the  two  splint  bones  were  the  rudiments  of  those  toes.   Tk 

Oregon  beds  prove  Darwin  to  be  right,  as  horses  with  three  toes  have  been  foaiid> 

Among  the  carnivora,  over  ten  species  of  dogs  and  tigers  were  discoferei 
One  large  dog  had  terrible  fangs,  longer  than  a  tiger's,  that  were  sharply 
edged  like  a  shark's.     Another  peculiar  species  had  a  shoulder  on  the  k»«r 
canine,  against  which  the  point  of   the  upper  struck.     This  large  number  of 
carnivorous  beasts  show  that  herbivora  were  abundant,  which  we  found  to  be  tkfr 
case. 

Although  these  beds  have  been  explored  a  great  many  years,  we  found  new 
species  and  a  number  of  new  genera.  The  first  year  I  worked  in  the  beds  I  fit 
thirteen  new  species.  They  will  all  be  described  and  figured  in  a  work  hf 
Professor  Cope  on  the  Miocene  of  Oregon,  to  be  published  by  the  GovemmenL 

Among  the  gnawers  or  rodents  great  numbers  of  species  were  found,  fnm 
a  small  mouse  to  a  beaver.  I  found  fossil  bones  bearing  the  marks  of  thoe 
little  rodents'  teeth. 

Hard-shelled  turtles  were  the  only  reptiles  found :  they  varied  in  size  froar 
six  inches  in  diameter  to  two  feet.  Fresh  water  unios  and  other  shells  mat 
abundant.  The  miocene  beds  of  Oregon  extend  over  the  greater  part  of  tke- 
eastern  part  of  the  State.  Only  the  John  Day  and  Crooked  river  have 
explored.     Rich  harvests  await  the  future  explorer. 


CORRESPONDENCE. 


SCIENCE  LETTER  FROM  PARIS. 

November  20,  i83a 
M.  Deherain,  in  studying  the  origin  of  carbon  in  plants,  points  out  the  £Kt,. 
that  the  seed  retains  the  larger  part  of  its  reserved  food  for  the  development  of 
the  leaves,  to  enable  them  to  take  in  at  the  earliest  period  a  supply  of  carboiac 
acid.  But  if  the  seed  germinates  in  a  sterile  soil,  the  root  will  become  immets- 
urably  long,  just  as  when  a  plant  vegetates  in  obscurity,  the  stem  lengthens  oot 
in  search  of  light,  at  the  expense  of  the  leaves,  which,  deprived  of  lights,  can 
perform  no  function.  Chlorophyll,  or  the  green  coloring  matter  of  plants,  a»r 
sists  according  to  M.  Fr6my,  of  two  different  susbtances,  yellow  and  green; 
chlorophyll  proper,  is  a  highly  agatized  body,  as  is  evident  from  the  vigor  wift" 
which  wheat  or  grass  in  certain  parts  of  a  field  accidently  overmanured,  spring: 
up  in  rank  green  tufts  during  spring.  Place  a  plant  of  tobacco  in  a  poor  soil, 
the  leaves  will  commence  to  turn  yellow,  but  add  a  dose  of  nitrogenous  manuics^ 
and  they  will  rapidly  become  a  deep  green.     Light,  whether  it  proceed  from  tbc- 
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or  artificially,  by  means  of  electricity,  is  necessary  for  the  production  of 
;hlorophyll ;  but  M.  Boehm  has  demonstrated  by  experiments  on  young  pines, 
t  unless  a  certain  degree  of  temperature  exists,  the  influence  of  tbe  light  will 
be  next  to  nugatory.  Chlorophyll  does  not  allow  all  the  rays  of  light  to  pass 
rou^h  its  mass  indifferently  ;  some  traverse  it,  but  others  are  retained,  absorbed, 
id  extinguished.  The  intense  action  of  sunlight,  if  prolonged,  indaices  a 
NUtial  decoloration  of  the  leaves,  for  the  chlorophyll  cells,  which  ordinarily 
D  together  like  a  string  of  beads,  coalesce  and  seek  the  edges  of  the  leaf  as  if 
or  shade  from  the  too  powerful  solar  action.  The  chlorophyll  cells  are  the  seat  of 
of  the  most  important  phenomena  of  vegetation  ;  it  is  therein  where  takes 
Jace  the  decomposition  of  carbonic  acid;  it  is  by  thtt  intermediary  that  vegeta- 
receives  and  augments  its  mass  of  carbonaceous  matter.  The  air  is  the 
d  source  of  carbon;  for  example,  the  immense  regions  of  sandy  soil  in  the 
ulhwestern  and  northern  shores  of  France  are  barren  of  carbon,  yet  pine  forests 
lourish  there  not  the  less.  The  carbon  comes  from  the  air,  similarly  as  Boussin- 
]l  caused  plants  to  grow  in  sterile  sand  by  merely  keeping  the  roots  in  contact 
irith  water.  Priestly  in  1771  demonstrated,  that  an  atmosphere  in  which  a  candle 
became  extinguished,  enabled  a  plant  to  exist,  and  later,  when  a  second  candle 
|ud  been  introduced,  it  burned  as  usual.  The  plant  had  absorbed  and  appropri- 
ated the  carbon  of  the  carbonic  acid  produced  by  the  combustion  of  the  first 
tftper,  giving  off  in  return,  oxygen  to  enable  the  second  to  burn.  It  was  Housz, 
lowever,  who  showed  that  the  leaves  decomposed  carbonic  acid  under  the 
influence  of  light.  If  the  living  leaves  be  deprived,  pending  some  days,  of  the 
action  of  air,  or  plunged  for  a  relatively  short  time  into  an  inert  gas,  they  will 
become  incapable  to  decompose  carbonic  acid — will  perish — they  are  simply 
stiifocated.  Some  substances,  mercury  for  example,  act  on  the  leaves  so  as  to 
render  them  incapable  of  decomposing  the  carbonid  acid;  they  are  literally 
paralyzed. 

Cerebral  always  succeeds  articulate  rheumatism,  and  invariably  terminates  in 
lleAth.  When  the  disease  gains  the  head,  the  pains  in  the  articulations  disappt;ar. 
Rheumatism  of  the  brain  commences  by  delirium,  continues  by  a  succession  of 
— ending  in  about  twenty-four  hours,  and  fatally^for  the  rare  cases  of  cure 
not  count  in  the  struggle.  The  highest  medical  authority  in  France,  M^ 
Woillei,  asserts  the  affection  of  cerebral  rheumatism  can  be  successfully  treated^ 
and  without  danger  to  any  other  existing  disease  of  the  heart  or  lungs — that  a, 
patient  awy  be  suffering  from,  by  means  of  cold  immersions,  in  a  bath  reduced 
sixty-eight  degrees  Fahr.  by  means  of  ice,  maintaining  the  patient  therein  till 
the  first  symptoms  of  shivering  appear.  The  bath  is  to  be  renewed  every  three 
^ours,  and  generally  three  will  suffice.  It  is  vitally  important  to  remember  that 
OD  the  first  appearance  of  the  symptoms  medical  aid  shotWd  be  called  in,  and 
action  at  once  taken;  each  minute's  delay  is  a  chance  removed  for  success. 
Nothing  but  immersion  must  be  practiced,  as  nothing  cm  replace  ihe  ice  bath» 
neither  local  applications  of  ice,  nor  lotions,  nor  wet  sheets.     These  are  onlyt 
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auxiliaries  of  the  cold  bath.  As  there  is  no  uncertainty  resi>ecting  the  hqipf 
results,  so  there  should  be  no  hesitation  to  adopt  the  remedy.  The  time  for  the 
patient  to  remain  in  the  bath,  till  the  shivering  sets  in,  may  vary  from  ten  minutes 
to  one  hour  and  a  half.  Sometimes  the  bath  is  commenced  at  eighty-six  degrees 
Fahr. ,  and  cooled  down  to  the  sixty-eight  and  even  sixty-four  degrees.  A  bath 
at  eighty  two  degrees  has  occasionally  sufficed  to  ward  off  the  mortal  symptom!^ 
•commencement  of  asp'iyxia.  The  delirium  resulting  from  cerebral  rheumatism 
manifests  itself  under  the  form  of  hallucinations,  melancholy,  stupor,  persecutioD 
and  total  perversion  of  character,  ending  in  coma ;  other  symptoms  are,  sleep- 
lessness, convulsions  and  tremblings,  the  last  stage  being  asphyxia.  No  treat- 
ment in  the  history  of  medicine  produces  such  prodigious  results  in  so  short  a 
time,  as  immersion  in  the  cold  bath ;  it  takes  the  patient  in  the  moment  of  inert 
agony,  deprived  of  all  sentiment  and  reason,  and  in  the  twinkling  of  an  eye, 
restores  him  to  life.  First,  the  danger  imminent  from  asphyxia  is  conjured  by 
respiration  being  established,  the  muscular  tremblings  are  calmed  and  disappear. 
The  delirium  may  not  have  departed — a  circumstance  not  very  important,  as  the 
primary  point  is  attained — the  living  of  the  patient.  Often  the  delirium  will  have 
vanished  with  the  first  bath,  returning  in  the  interval  before  the  second;  the 
pulse,  after  the  bath,  will  have  been  found  to  have  descended  from  i6o  to  108. 
Pending  the  four  or  seven  hours  that  may  elapse  after  the  bath,  the  patient  will 
gradually  become  warm,  experience  a  general  sense  of  relief,  then  suddenly  the 
temperature  of  the  body  will  mount,  but  never  will  attain  the  number  of  degrees 
as  before  the  immersion. 

There  is  no  physical  theory  about  electricity.  Neither  Faraday  nor  Thomp- 
son attempted  such ;  hence,  why  the  question  is  being  discussed.  Is  electricity  a 
form  of  matter,  or  a  form  of  force  like  heat  and  light  ?  Clearly  it  must  be  either. 
Matter  is  all  that  can  be  perceived  by  the  senses  or  put  in  movement  be  force; 
its  properties  are  weight,  inertia,  elasticity.  Force  is  all  that  which  produces  or 
tends  to  produce  movement  of  matter  either  by  pressure,  tension,  attraction  or 
repulsion,  so  as  to  effect  a  change  in  the  repose  of  matter  or  to  modify  its 
movement.  Matter  is  represented  by  sixty-four  elements,  and  which  have  up  to 
the  present  resisted  all  means  of  analysis ;  it  occupies  space,  and  is  to  be  met 
with  under  four  forms,  solid,  liquid,  gaseous  and  ultra  gaseous;  it  is  composed  of 
molecules  and  atoms.  An  atom  is  the  most  tiny  indivisible  part  of  an  element; 
a  group  of  atoms  of  the  same  element,  or  of  different  elements,  constitutes  a 
molecule,  and  which  has  defined  dimensions,  and  remains  always  invariably  in 
its  form  for  each  substance.  The  mass  of  a  substance  is  the  reunion  of  the 
molecules  of  which  it  is  composed  Atoms  can  neither  be  created  nor  destroyed; 
hence,  matter  is  indestructible.  We  can  only  form  an  approximate  idea  of  the 
dimensions  of  a  molecule.  According  to  Sir  W.  Thompson,  if  a  sphere  of 
water,  large  as  a  pea,  were  magnified  to  equal  the  volume  of  the  earth,  each 
molecule  proportionally  augmented  would  be  of  a  volume  between  the  sizes  of 
-a  small  ball  of  lead  and  an  ordinary  cricket  ball ;  fifty  millions  of  molecules 


placed  in  line,  would  extend  to  an  inch.     Molecules  are  very  elastic,  and  when 
unopposed  by  obstacles,  move  rapidly  and  m  a  right  line  ;  when  ihey  move  freely, 
they  represent  the  ultra  gaseous  st2it^  of  matter,  as  obtained  by  Crookes  in  rilmosi 
a  vacuum;  when  they   knock  against  each  other,    following  the   law  of  elastic' 
t>odies,  thus  putting  an  obstacle  reciprocally  to  their  own  movement — gas  is  the 
result  ;  when  the  field  of  the  movement  of  the  atoms  is  restrained,  but  not  wholly 
stopped,  a  Itifmd  \^  the  product,  and  when  the  attraction  is  sufficient  to  produce 
cohesion,  to  keep  the  molecules  confined  to  their  proper  sphere,  that  state 
matter  is  called  soHd,     All  that  changes  the  movement  of  matter,  or  the  mole 
cules  which  compose  it,  is  a  form  of  force  :  Thus  weight,  attracting  matter  to  the 
center  of  the  globe,   is  a  form  of  force ;  so  is  heat,    for  it  determines  in  the 
molecules  of  matter  violent  vibrations,  or  augments  the  rapidity  of  their  move- 
ments in  a  right  line — that  which  produces  the  measure  of  heat,  called — tempera- 
ttire.     Light  is  also  a  form  of  force,  being  the  product  of  the  undulations  of  the 
molecules  of  matter,  transmitted  by  the  undulations  of  that  miheu  which  fills  all 
space — ether.     No  person  has  ever  seen  a  molecule,  and   the  mind*s  eye  can 
form  no  idea  of  force.     All  that  is  mysterious  and  incomprehensible  in  nature  is 
4ittriliUted  to  things  not  less  mysterious  and  also  as  incomprehensible.     This  has 
ever  been  the  case  with  such  phenomena  as  life,  heat,  magnetism  and  electricity. 
For  the  Greeks,  heat  was  an  animal  which   bit,  bter  it   was  accepted  as  a  fluid, 
which  permeated  and  inflamed  bodies,  till   Rumford  demonstrated  it  was  merely 
A  movement,  and  Joule  a  quantitative  form  of  energy.    Thales  and  Milet  imagine< 
the  lodestone  was  endowed  with  a  sort  of  immaterial  spirit,  and  the  Greeks  con- 
^uded  amber  was  possessed  of  vitality   because  it  attracted  morsels  ol  straw. 
Boyle  held  that  amber  emitted  a  kind  of  glutinous  fluid   which  carried  off  light 
objects  by  attracting  them  toward    the  excited  body,     Du   Fay   imagined  the 
theory  of  two  flui^ds,  Franklin  of  one,  and  that  Cavendish  completed,  but  it  was 
Faraday  who  discovered  the  molecular  theory  of  electricity,  and  Grove  ranked  it 
with  light  and  heat  as  being  a  force   of  the  same  nature  and  simply  a  mode  of 
movement.     Deprived  of  dimension,  inertia  and  elasticity,  electricity  cannot  be 
a  f^irm  of  matter ;  consequently  it  is  a  form  of  force  like  sound,  light  and  heat. 
The    analogy  between  the  conductibility  of   the  different  metals  for  heat  and 
electricity  is  such,  that   were   the  metals  pure,   their  manner  of  conductibility 
would  be  tlie  same.     When  an  electric  current  passes  through  a  metallic  wire,  it 
heals  the  metal,  and  to  a  degree  proportionate  to  the  intensity  of  the  current,  tii 
the  wire  becomes  incandescent.     All  electric  discharge  is  but  a  violent  molecu! 
movement,  and  this  view  is  corroborated  by   the  fact,  that  in  vacuum,  the  dis- 
cbarge cannot  take  place,     M.  Plouke  has  shown  that  fine  wires,  traversed  by 
powerful  currents,  present  regular  ripples,  some  peculiar  crackings,  causing  the 
metal    to   become   peculiarly   brittle;    hence,    the   vibratory   movement  of   the 
molecules,     M,  Siemens  calculates  that  New  York  could  be  illuminated  by  the 
force  of  the  water  falling  at  Niagara,  and  that  a  plow  could  be  worked — the  writer 
lifts  seen  such  on  the  estate  of  M.  Menier,  as  well  as  cranes  worked  for  unloading 
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barges — by  the  transmission  of  electricity  along  an  ordinary  wire,  generated  by  a 
machine  one-third  of  a  mile  distant  from  the  implement  Science  can  determine 
the  quality  of  steam  necessary  to  produce  an  electric  current  of  a  certain  inten- 
sity, to  yield  a  certain  quantity  of  light ;  to  determine  the  volume  of  a  cable 
necessary  to  transmit  instantly  to  the  other  side  of  the  world  a  fixed  number  of 
words,  and  even  when  a  break  occurs  in  a  cable,  the  point  of  interruption  can 
be  calculated  to  within  a  few  yards.  All  this  energy,  all  this  power,  is  clearly  a 
form  of  force. 

No  precise  ideas  exist  respecting  ozone,  it  is  only  of  late  that  the  attempt 
has  been  made  to  distinguish  it  from  oxygen;  the  truth  is,  the  physical  properties 
of  ozone  are,  up  to  the  present,  hardly  known  and  cannot  be  distinguished  from 
those  of  oxygen.  Messrs.  Hautefeuille  and  Chapus  have  just  prepared  by  low- 
temperature  and  strong  pressure,  a  mixture  very  rich  in  ozone,  and  peculiarly 
characterised  by  a  blue  or  azure  color.  The  same  gentlemen  are  at  present 
occupied  examining  the  role  of  that  coloring  gas  in  the  atmosphere  and  its  influ- 
ence  in  diverse  radiations. 

There  is  nothing  positively  known  by  Science  respecting  the  cause  of  whoop- 
ing-cough, its  evolutions,  or  its  remedy.  Doctors  at  best  can  only  prescribe 
palliatives.  It  is  an  affection  grave,  entailing  a  mortality  of  five  to  ten  per  cent 
It  was  generally  considered  that  the  inhalation  of  the  vapors  in  the  atmosphere 
around  gas  works  was  an  infallible  remedy,  but  M.  Roger  has  gone  into  the 
matter  with  the  gas  companies,  who  conclude,  the  children  who  do  not  return 
have  been  cured.  The  inhalation  neither  lessens  the  period  of  evolution  of  the 
disease,  nor  amends  its  nervous,  febrile  stages. 


PROCEEDINGS  OF  SOCIETIES. 


FINAL  PAPERS  READ  AT  THE  NATIONAL  ACADEMY  OF  SCIENCE 

MEETING. 

The  fall  meeting  of  the  National  Academy  of  Sciences  closed  with  five  of  the^ 
most  brilliant  papers  on  the  list,  and  the  Academy  was  declared  adjourned  by 
Prof.  Marsh  without  a  farewell  address  or  other  literary  entertainment.     Includ- 
ing the  biographical  notes  by  Prof.  Cope,  the  Canids  and  Mimoravids  of  the 
Miocene  formation  of  the  West,  and  the  memorandum  of  Prof.  James  Hall  on 
the  Relation  of  the  Oneonta  and  Montrose  sandstones  to  the  sandstones  of  the 
Catskill  Mountains,  some  twenty-seven  papers  have  been  read,  many  of  them  of 
nnanent  value,  and  some  of  them  (such  as  Prof.  Langley  on  the  thermal  bal- 
c,  and  that  of  Prof.  Wolcott  Gibbs  on  the  application  of  electrolysis  to  the 
ntitative  determination  of  metals  in  (solutions)  constituting  landmarks  of  prog- 
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ress  in  their  respective  fields.  Prof,  Henry  Draper's  photographs  of  the  nebulaa 
of  Orion  must  also  be  mentioned  as  conlributions  of  the  highest  significance  in 
physical  astronomy,  although  not  ranking,  perhaps,  with  his  brilhant  discoveries 
from  study  of  the  solar  speclrum.  The  objective  lens  with  which  this  remarkable 
feat  in  photography  was  accomplished,  was  one  of  four  which  were  manufacture* 
accordmg  to  a  formula  devised  by  Mr,  Lewis  M.  Rutherford,  of  this  city,  Itw 
originally  manufactured  to  order  for  the  Portuguese  Government,  and  Mr.  Ruth- 
erford  was  decorated  a  Knight  of  the  Order  of  St.  Ignacio  in  rcognition  of  hi 
services.  It  diflers  from  ordinary  telescopic  objectives  in  forming  the  image 
from  the  rays  employed  in  photographing,  not  from  those  that  are  transmitted  to  the 
eye  by  a  lens  of  the  common  pattern.  Without  this  lens  it  would  be  impossible 
lo  obtain  a  photograph  of  the  nebulae  of  Orion.  The  several  memoirs  of  Prof. 
Agassiz  have  dealt,  in  one  way  or  another,  with  the  results  obtained  by  the  last 
expedition  of  the  steamer  Blake,  of  the  United  States  Coast  and  Geodetic  Sur* 
vey.  As  Nature  for  September  30  ren»arks,  the  work  performed  by  the  Coast' 
Survey  has  received  too  little  attention  from  the  scientific  classes  in  this  country, 
and  its  brilliant  results  are  but  vaguely  appreciated.  An  official  report  of  the 
work  done  by  the  Blake  under  ihe  superintendence  of  the  Hon,  Carlile  P.  Patter- 
son, not,  however,  embracing  its  results  in  natural  history,  has  recently  gone 
through  the  government  printing  office  at  Washington.  It  was  prepared  by  Lieu- 
tenant Commander  Charles  D.  Sigsbee,  of  the  Blake,  to  whose  invention  and  fer- 
tility of  resources  the  expedition  owes  a  large  part  of  its  success.  The  w^ork  of 
the  Bibb  and  Hassler,  which  preceded  the  Blake  in  this  field,  has  been  rendered 
familiar  to  naturalists  through  the  memoirs  of  the  late  Count  Pourtales;  but  the 
bioloj^ical  observations  more  recently  obtained  by  ihe  Blake  have  not  yet  been 
rendered  fully  accessible.  They  are  in  course  of  publication  under  the  direction 
of  Prof.  Agassiz,  but  only  a  part  of  the  series  has  yet  apj>eared.  The  memoir  of 
Prof.  Marsh  on  the  dimensions  of  the  brain  and  spinal  cord  in  extinct  reptiles,  as 
compared  with  living  representatives  of  the  same  genera  and  species,  and  Prof. 
Ogden  N.  Rood*s  extraordinary  paper  on  high  vacua,  must  also  be  reckoned  as 
contributions  of  which  American  scientists  may  well  speak  with  pride.  On  the 
whole,  the  volume  of  transactions  for  1880  will  compare  favorably  with  any  pre- 
ceding volume  since  the  National  Academy  of  Sciences  was  founded,  and  will  be 
sought  with  avidity  and  treasured  with  solicitude  by  the  ablest  representatives  of^^ 
science  in  Europe  as  well  as  in  the  United  States.  There  has  been  absolutely  no^H 
padding  in  the  papers  read  j  few  have  exceeded  twenty  minutes  in  delivery ;  the 
majority  have  occupied  not  more  than  ten  or  fifteen  minutes. 

The  first  paper  on  the  list  was  by  Prof.  Henry  iJraper,  on  **  Photographing 
the  Nebulse  of  Orion,"  the  text  of  which  was  as  follows:  *' The  gaseous  nebu. 
lae  arc  bodies  of  interest,  because  they  may  be  representing  an  early  stage  in  the 
genesis  of  stellar  or  solar  systems.  Matter  appears  to  exist  in  them  in  a  simple 
form,  as  indicated  by  the  simple  spectrum  of  three  or  four  lines.  It  is  desirable, 
therefore,  to  ascertain  what  changes  occur  in  the  nebulse,  and  to  determine,  if 
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possible,  the  laws  regulating  their  internal  movenients.  Drawings  have  beo 
made  of  some  of  the  nebulae,  and  especially  of  the  nebulae  in  Orion,  for  upward 
of  200  years.  But  drawings  are  open  to  the  objection  that  fancy  or  bias  mij 
distort  the  picture,  and  it  is  therefore  difficult  to  depend  upon  the  result  and 
compare  the  drawing  of  one  man  with  that  of  another,  'i'o  apply  photography  to 
depicting  the  nebulae  is  difficult, because  these  bodies  are  very  faint^and,  of  course^ 
owing  to  the  earth's  motion  and  other  causes,  they  seem  not  to  be  at  rest  They 
require  a  large  telescope  of  special  construction,  and  it  must  be  driven  by  cloA- 
work  with  the  greatest  precision.  All  such  difficulties  as  those  arising  from  ^^ 
fraction,  flexure  of  the  telescope  tube,  slips  of  loose  bearings,  atmospheric  tremor, 
wind,  irregularities  of  the  clock-work,  foggy  or  yellow  state  of  the  air,  have  to  be 
encountered.  The  photographic  exposure  needed  is  nearly  an  hour,  and  a  slip 
or  movement  of  a  very  small  fraction  of  an  inch  is  easily  seen  in  the  photograph 
when  it  is  subjected  to  a  magnifier. 

**The  means  I  have  used  to  obtain  what  is  now  presented  to  the  Academy 
are  as  follows:  First,  a  triple  achromatic  objective  of  eleven  inches  aperture  mark 
according  to  the  plan  of  Mr.  Lewis  M.  Rutherford,  for  correcting  the  rays  es- 
pecially used  in  photographing.  This  telescope  is  mounted  on  an  equatorial 
stand,  and  driven  by  clock-work  that  I  have  made  myself.  The  photographic 
plates  are  bromo-gelatine,  and  are  about  eight  times  as  sensitive  as  the  coliodion 
formerly  employed.  As  to  the  picture  itself,  it  will  be  observed  in  the  copies  b^ 
fore  you  that  the  nebula  is  very  distinct  in  its  bright  position.  The  stars  of  the 
trapezium,  and  some  others,  are  so  greatly  over-exposed  that  under  the  magnijy- 
ing  power  employed,  namely,  165  times,  they  assume  a  large  size,  partly  from  at- 
mospheric tremor  and  partly  from  other  causes.  In  the  lower  right  hand  comer 
of  the  picture  is  a  photograph  of  the  trapezium  of  only  ^\q  minutes'  exposure, 
and  this  shows  the  individual  stars  plainly.  The  nebulae  present  a  knotted  struct- 
ure, as  if  a  process  of  aggregation  was  going  on,  but  on  this  topic  I  will  not  make 
any  statement  until  I  have  a  larger  collection  of  original  negatives,  so  as  to  de- 
termine what  effects  different  lengths  of  exposure  will  produce.  I  should  add 
that  it  is  more  probable  that  much  more  of  the  nebulae  will  be  obtained  in  the 
pictures  taken  in  the  clear  winter  weather.  This  photograph  was  made  at  the  end 
of  September,  when  there  was  some  fog  and  yellowness  in  the  air,  but,  nevertb^ 
less,  the  original  shows  traces  of  the  outlying  streamers  seen  in  the  drawings  of 
Lord  Ross,  Trewvalet,  Band,  Lassell  and  others.  A  series  of  photographs  taken 
during  various  parts  of  the  winter  season,  and  in  different  years,  will  give  the 
means  of  determining  with  some  precision  what  changes,  if  any,  are  taking  place 
in  this  body." 

Copies  of  the  photograph  in  the  form  of  an  artotype  enlargement  were  p^^ 

sented,  which  will  be  preserved  by  the  recipients  as  the  first  ever  successfully 

executed.     The  negative  was  taken  on  September  30,  the  exposure  being  fifty-one 

autes.     The  large  stars  of  the  constellation  are  somewhat  indistinct  from  the 

•-exposure  necessary  to  obtain  an  impression  of  the  nebulae.     In  the  lower 
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fight  hand  corner  appears  a  small  photograph  of  the  trapeziuni  alone,  with  only 
live  minutcrs'  exposure.  ^H 

The  second  paper  on  the  list  was  an  extremely  abstruse  dissertation  by  Prof,  ^^ 
George  F.  Barker,  of  the  University  of  Pennsylvania,  on  **  Condensers  for  Cur- 
rents of  High  Potential/'  The  reading  occupied  fifteen  minott-s,  and  was  followed 
by  the  memoir  of  Prof.  C.  S.  Peirce,  of  the  United  States  Coast  and  Geodetic 
Survey,  on  the  **EUipticity  of  the  Earth  as  deduced  from  Pendulum  Experi- 
incnis"— a  work  ujion  which  the  author  has  been  for  many  years  engaged,  and  in 
the  course  of  which  he  he  has  arrived  at  some  new  conclusions.  The  experiments 
were  undertaken  at  the  instance  of  Superintendent  Patterson,  of  the  Coast  Survey, 
and  their  resuhs,  as  communicated  to  the  scientific  world  from  lime  to  time,  have 
been  highly  commended  by  European  mathematicians.  Prof  Peirce  began  by 
alluding  to  some  of  the  difficulties  connected  with  pendulum  investigations,  par- 
ticularly those  relating  to  the  coefficients  of  the  effect  of  temperature  and  that  of 
aimof>pheric  pressure.  The  latter  was  determined  in  1829  by  Sabine,  and  still 
later,  Daily,  in  his  review  of  Foster's  experiments,  undertook  to  correct  all  former 
results  and  10  construct  a  coherent  table.  The  first  determination  of  the  coeflli- 
eieni  ol  the  effect  of  temperature  was  that  of  Kater,  which  has  long  been  an  au- 
thority among  men  of  science.  When  Prof  Peirce  undertook  his  work,  at  the 
suggestion  of  Superintendent  Patterson,  he  had  before  him  the  results  of  previous 
experiinenialists.  His  observations  have  extended  over  a  series  of  years,  and 
have  been  conducted  vvith  appliances  of  extreme  delicacy.  Some  of  his  conclu- 
sions are  at  variance  with  accepted  doctrines.  He  finds,  for  example,  that  the 
correction  hitherto  made  for  the  attraction  of  elevations  is  without  actual  founda- 
tion in  fact.  An  island  in  the  ocean,  instead  of  making  necessary  a  correction 
for  Its  elevation  above  the  general  level,  is  without  such  influence  as  has  previ- 
ously been  supposed  on  the  vibration  of  the  pendulum,  and  the  same  principle 
applies  to  elevations  of  other  descriptions.  In  his  memoir  Prof,  Peirce  submits 
extensive  tables  of  his  results  at  dtfferent  points.  The  paper  was  discussed  by 
Prof.  Peiers  and  others. 

Prof  Agassiz  followed  Prof  Peirce  in  a  description  of  Sigsbee's  gravitating 
trap  for  bringing  up  organisms  from  different  seadepihs  and  investigating  the 
strata  of  marme  life.  Prof.  Agassiz  first  described  the  instrument  and  compared 
it  with  the  unsatisfactory  b<g  formerly  use.  It  consists  essentially  of  a  cylinder 
ftirnished  with  a  sieve  and  valve  at  the  bottom,  which  is  sunk  to  the  required 
depth — ^100,  500  or  1,000  fathoms,  as  the  case  may  be— filled  witli  water.  When 
at  the  proper  point  for  taking  a  haul  a  heavy  ring  is  liberated  and  slides  down  the 
cable  until  it  comes  in  coniact  with  a  device  for  openmg  the  valve.  The  latter 
opens  and  the  water  6ows  in,  displacing  the  volume  of  water  contained  in  the 
cylinder,  and  carrying  with  it  marine  organisms  living  in  the  stratum  tmdcr  inves- 
tigation, which  are  arrested  by  the  sieve  and  thus  Hfted  to  the  surface.  The  result 
then.  Prof  Agassist  said,  was  to  prove  there  was  actually  no  difference  be* 
'cen  the  organisms  at  the  surface  and  those  living  at  a  depth  of  fifty  fathoms 
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In  sections  of  the  Atlantic,  so  abundant  at  the  surface  in  tunicate  that  the 
seemed  actually  like  a  moving  mass  of  life,  genera  and  species  were  as  numerov  | 
and  varied  at  fifty  fathoms  as  they  were  upon  the  immediate  surface.     The  not  j 
fifty  fathoms  contained  the  same  types,  but  the  genera  were  less  numerous.  Thcf  ' 
counted  seventeen  genera  of  pelagic  organism  upon  the  immediate  surface  in  ok 
of  those  investigations,  but  only  five  of  them  were  brought  up  when  the  trap  y 
let  down  to  a  depth  of  loo  fathoms.     Prof.   Agassiz  "concluded  with   a  higho 
pliment  to  the  ingenuity  of  Commander  Sigsbee,  whose  invention  had  surmoonted 
•so  many  difficulties  connected  with  the  study  of  submarine  biology.      He  believed 
that  the  bodies  of  pelagic  organisms  brought  up  from  great  depth  were  the  car- 
casses of  animals  that  had  perished  of  age  or  accident  upon  the  surface,  and  had 
slowly  settled  to  the  bottom  to  furnish  food  for  its  living  hosts.     It  required  from 
three  to  four  days  for  a  dead  tunicate  to  sink  to  a  d-pth  of  i,ooo  fathoms. 

With  the  paper  of  Prof.  Marsh  on  the  '*  Dimensions  of  the  Brain  and  Spind 
Cord  in  Some  Extinct  Reptiles,"  the  work  of  the  season  was  closed.  Prof.  Mardi 
reminded  the  members  of  the  academy  by  way  of  introduction  that  some  6fe 
years  ago  he  had  contributed  a  paper  on  the  dimensions  of  *the  brain  in  extinct 
mammals,  and  had  then  established  the  proposition  that  the  older  the  type  the 
smaller  was  the  dimensions  of  the  brain.  Among  the  mammals  of  the  Tertiaxy 
period  there  had  been  a  gradual  increase  in  the  capacity  of  the  brain-box  and  in 
the  volume  of  the  contained  nervous  tissue.  Moreover,  this  increase  in  volame 
had  mainly  concerned  the  cerebral  or  intellectual  portion  of  the  encephalon,  so 
that  it  might  be  urged  that  there  had  been  a  gradual  advance  in  intelligence  asKh 
ciated  with  this  advance  in  brain  development.  Since  laying  before  the  academy 
his  memoir  on  the  mammalian  brain  he  made  many  more  observations,  and  iir 
April  last  last,  as  his  hearers  would  remember,  he  had  the  honor  of  laying  before 
the  academy  evidence  of  the  fact  that  the  same  law  of  progressive  increase  in 
-cerebral  volume  was  followed  by  reptiles  and  fibhes  by  comparing  the  brains  of 
extinct  with  those  of  surviving  genera  and  species.  In  general  the  brains  of  the 
earlier  types  were  not  more  thon  one-third  as  large  as  those  of  the  corresponding 
types  of  the  Tertiary  period,  and  this  was  true  of  all  the  different  groups  he  had 
examined,  embracing  the  crocodiles,  dinosaurs,  as  well  as  the  higher  forms.  He 
should  call  attention  at  present  to  the  small  brain  of  a  gigantic  reptilian  of  the 
Jurassic  formation  which  he  had  recently  examined.  This  immense  animal, 
though  thirty  feet  in  length,  possessed  a  brain  scarcely  as  large  as  that  of  an  or- 
dinary dog,  as  judged  from  the  capacity  of  the  brain  cavity.  But  the  most^^ 
markable  feature  of  its  nervous  system  was  an  immense  enlargement  of  the  spinal 
cord  in  the  sacral  region,  where  the  bone  was  so  excavated  as  to  form  an  immense 
vaulted  receptacle  several  larger  than  the  brain  cavity.  The  sacrum  consisted  of 
four  vertebrae,  which  were  well  ossified  and  of  great  solidity,  and  within  this  was 
contained,  during  the  life  of  the  animal,  a  posterior  brain — if  he  might  use  the 
term — which  was  eight  times  as  large  as  the  encephalon.     The  point  was  of  very 

us  interest,  not  only  as  a  fact  of  fossil  anatomy,  but  in  respect  to  the  physio- 
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fical  inferences  that  might  be  drawn  from  it,  into  which  he  did  not  propose  to 
inter.     It  was  so  remarkable,  indeed^  that  he  took  occasion  to  examine  other 
implcs  of  the  same  species  before  accepting  it  as  a  general  fact  of  extensive  ap- 
plication.    Upon  recurring  to  some  younger  specimens  of  the  same  gigantic  sauri- 
an, he  was  enabled  to  verify  the  existence  of  the  cavity  in  every  instance,  and  to 
prove  that  sacral  enlargement  of  the  cord  in  extinct  reptilians  was  an  extraordinary 
act.      If  it  had  appeared  in  a  single  instance  in  must,  of  course,  have  been  re- 
rded  as  a  phenomenon  due  to  injury  or  disease ;  but  in  all  cases  since  his  at- 
eotion  was  attracted  to  the  point  by  this  enormous  creature  he  had  found  the 
tertor  cavity  in  extinct  reptiles. 
There  was  nothing  analagous  to  this  sacral  enlargement,  Prof.  Mirsh  con- 
lued^  in  existing  vertebrates.     The  aurphiax  had  absolutely  no  brain — that  is  no 
rebra)  enlargement  of  the  cord  at  the  anterior  extremity,  but  there  was  an  en- 
rgement  of  the  spinal  cavity  at  the  sacrum  which  answered  to  what  he  had  ob- 
ved  in  extinct  species.      He  would  not  take  the  time  of  his  colleages  by  draw- 
;  any  conclusion  from  the  facts  he  had  stated.     Prof,  Rood  inquired  if  the  sacral 
fwilargement  was  in  such  a  position  as  to  furnish  a  point  of  origin  for  the  nerves 
[of  the  leg.      Prof.  Marsh  replied  that  such  was  the  case,  and  that  the  creature  had 
very  powerful  hind  legs.    But  the  fore  legs  were  equally  strong,  and  there  was  no 
corresponding  enlargement. 

After  concluding  his  paper,  Prof.  Marsh  read  the  necrological  roll  for  1880. 
I  Three  members  had,  he  said,  been  removed  by  death,  namely :  J.  flomer  Lane, 
I  of  Washington;  Count  Pourtales,  whose  name  was  so  familiar  from  contributions 
||o  the  literature  of  the  Coast  Survey;  and  Prof,  S.  S,  Haldeman.  He  appointed 
I  Prof,  J.  E.  Hilgard,  Prof,  Alexander  Agassiz  and  Prof.  J.  J.  Le  Conte  to  prepare 
I  memorials  of  the  deceased  members.     The  meeting  was  then  adjourned. 
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INSTRUCTIONS  TO  THE  COMMANDER. 


Washington,  D.  C,  June  22,  '80 
Lt,  G*  C.  Doanb,  U,  S*  a.— Sir:  I  Uke  pleasure  in  assigning  you  to  the 
[command  of  the  permanent  party  of  the  expeditioniry  force  now  on  its  way  to 
1/idy  Franklin  Bay,  in  the  Arctic  region,  and  I  shall  expect  each  member  of  said 
I  party  to  render  full  and  prompt  obedience  to  your  directions. 

The  short  time  at  ray  disposal  since  receiving  notice  of  your  intention  to  join 
he  party,  prevents  me  from  entering  into  detail,  and  I  shall,  therefore,  limit  my- 

rv->S7 
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self  to  a  few  general  directions,  leaving  the  details  to  be  arranged  in  accordanct 
with  your  own  judgment,  after  reaching  the  location  of  the  permanent  station. 

I  St.  If  unable  to  reach  the  latitude  of  Lady  Franklin  Bay,  and  being  forced 
to  return  to  the  United  States  during  the  year,  you  will  land  the  material  for  At 
house,  and  also  the  pemmican,  at  the  farthest  northing  made,  taking  such  note  d 
the  location  as  will  enable  it  to  be  readily  found  by  any  succeeding  party. 

2d.  On  reaching  Lady  Franklin  Bay,  your  first  care  will  be  to  examine  the 
coal  bed  reported  by  the  British  Expedition,  and  ascertain  if  coal  can  be  easily 
secured  in  sufficient  quantities  to  supply  your  party  with  all  necessary  fuel  If 
satisfied  of  this,  you  will  make  a  statement  of  the  fact  in  writing,  and  having  this 
paper  signed  by  all  the  members  of  the  party  proposing  to  remain,  will  send  it  to 
me  by  the  captain  of  the  Gulnare.  You  will  then  leave  the  house,  lumber,  pco- 
mican  and  other  stores,  for  use  of  the  party  landed,  together  with  sufiKcient  pro- 
visions to  last  you  until  September  ist,  1881,  provided  such  provision  can  be 
spared  by  the  capain  of  the  Gulnare.  If  he  reports  that  all  the  provision  will  be 
needed  for  use  of  the  ship,  you  will  then  simply  land  the  other  supplies,  and  re- 
turn with  the  vessel  to  the  United  States,  bringing,  of  course,  your  party  with  you. 

I  do  not  wish  you  to  run  any  unnecessary  risk,  and  prefer  to  have  you  return 
the  present  season,  if  jo\i  are  not  satisfied,  on  reaching  the  station,  that  you  can 
remain  there  and  prosecute  the  work  with  entire  safety  and  as  much  comfort  as 
can  be  reasonably  expected  in  such  a  climate. 

You  wilPplease  read  these  instructions  to  the  members  of  the  party,  in  order 
that  they  may  understand  their  relations  to  you.  Wishing  you  success  and  a  safe 
return,  I  am.  Very  truly  yours, 

H.    W.     HOWGATI. 

NARRATIVE  OF  HENRY  CLAY. 

The  following  letter  from  Henry  Clay,  Esq.,  to  friends  in  this  city,  has  been 
kindly  furnished  us  for  publication.  Mr.  Clay  will  remain  at  Rittenbenk  all 
winter. 

On  Board  Steamship  **Gulnare,"  Rittenbenk,  Greenland,  Aug.  22. — hs  I 
will  remain  here  in  Greenlamd  this  winter,  I  will  now  begin  a  letter  to  you,  in  or- 
der to  have  it  ready  to  be  sent  by  the  **Gulnare,"  on  her  return  to  Washington. 
Owing  to  a  series  of  adverse  circumstances  our  expedition  has  been  a  failure,  and 
as  soon  as  a  sufficient  supply  of  coal  can  be  obtained,  the  whole  party,  with  the 
exception  of  Dr.  Pavy  and  myself,  will  return  to  the  United  States. 

When  I  last  wrote  to  you,  we  were  at  St.  Johns,  N.  F. 

3^C  3|C  3jC  3jC  ^h  ^^  ^F 

At  last,  on  the  30th  of  July,  about  4  o'clock,  a.  m.,  we  weighed  anchor  and 
steamed  out  to  sea.  We  had  rain  in  the  morning  and  a  dense  fog  all  day,  whidi 
prevented  our  taking  an  observation.  Our  course  was  E.  NE.,  and  we  made 
good  time;  about  ten  knots  an  hour. 

The  next  day,  the  31st,  after  running  about  230  miles,  we  changed  our  course 
to  the  north.     We  had  no  fog,  but  it  was  so  cloudy  all  day  that  we  could  not  see  j 
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the  sun,  and  hence  could  lake  no  observation  with  the  sextant.  We  calculated 
oar  position  at  noon,  however,  by  **dead  reckoning,*'  and  found  it  to  be  about 
53°  N..  longitude  50°  W. 

August  I  St  was  clear  and  beautiful.     Our  position  at  noon  was  lat,  53**  47' N., 
Ion.  46°  50'  W.     At  night  we  had  rain  and  fog. 

The  next  day  was  so  cloudy  that  we  could  take  no  observation.     It  was  the 
first  Monday  in  August,  election  day  in  Kentucky,  and  I  could  not  help  thinking 
of  what  was  transpiring  in  Louisville.     I  wondered  who  would  be  elected  prose-j 
outing  attorney ;   if  Gen.  Duke  would  be  re-elected  ;  iC Humphrey  would  be  elect^ 
ed,  and  all  the  other  candidates.     I  believe  I  am  personally  acquainted  with  them 
ail.     But  I  was  soon  roused  from  these  meditations,  for  about  2  p.  m.,  a  terrificj 
gale  sprung  up  from  the  northeast     The  sea  ran  very  high,  and  the  vessel  rolled' 
and  pitched  at  a  fearful  rate.     For  the  first  time  in  my  life,  I  felt  a  little  sea  sick, 
but  I  managed  to  hold  my  own,  and  was  soon  all  right  again.     The  storm  con- 
tinued all  night,  and  the  next  morning  increased  in  violence.     Our  captain  and 
mate,  both  old  whalers,  said  it  was  the  severest  gale  they  had  ever  encountered 
tn  that  latitude*     The  waves  seemed  literally  mountains  in  height  and  every  few 
minutes  broke  over  the  deck  with  a  noise  like  thunder,  shaking  the  vessel  from 
stem  to  stem.     Half  the  lime  our  deck  was  under  water*     The  captain  looked  se- 
rous, but  said  nothing,  except  to  give  orders  to  the  crew.     One  of  our  whale- 
its  was  washed  away,  the  bulwarks  on  our  quarter-deck  were  stove  in  and  wc 
aked  badly.     The  water  came  into  the  cabin  and  flooded  everything  and  every- 
body,    A  large  part  oi  the  material  for  our  house  had  been  stored  away  on  deck, 
which  rendered  the  vessel  somewhat  top-heavy,  and  prevented  her  from  righting 
ersclf  when  a  wave  dashed  over  her.      All  this  had  to  be  cast  overboard,  and  as 
Isaw  it  leave,  plank  by  plank,  I  felt  that  the  colony  at  Lady  FrankUn   Bay  was 
|dream  of  the  past. 

All  this  lime  the  water  came  pouring  in  streams  into  the  cabin.  We  knew 
bat  something  was  wrong,  but  not  until  we  arrived  at  Godhaven  did  we  ascer. 
IID  the  cause.  We  ihtn  found  that  a  large  plank,  nine  feet  long  by  fourteen 
cbcs  wide,  had  been  torn  from  our  starboard  quarter,  and  several  others  loos- 
Bed.  This  was  above  the  water-line,  but  every  wave  that  dashed  against  it 
poured  a  stream  of  water  into  the  cabin.  The  gale  continued  with  unabated 
slrtngih  until  a  o'clock  on  the  morning  of  the  4th,  when  it  died  away  as  suddenly 
as  it  had  come.  When  I  went  on  deck  at  7  o'clock  the  sea  was  perfectly  smooth, 
rith  just  enough  swell  to  give  a  gentle  motion  to  the  ship.  Wc  seemed  to  glide 
Imost  instantaneously  from  a  rough  sea  into  smooth  water.  We  had  passed  Cape 
FareweU»  and  I  think  the  coast  of  Greenland  protected  us  from  the  gale.  This 
ta  llie  only  way  I  can  account  for  the  sudden  change. 

Though  we  did  not  get  a  sight  of  the  cape,  we  saw  some  of  the  icebergs 
which  usually  hang  about  it.  They  were  so  numerous  that  on  the  horizon  they 
appeared  like  a  continuous,  impenetrable  line  of  ice.  Some  of  them  were  very 
large,   and  they  assumed  almost  every  conceivable  shape.     About  7  o'clock  we 
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caught  a  glimpse  of  land,  and  at  12:30  we  passed  in  sight  of  Cape  Desolation, 
most  appropriately  named. 

We  steamed  along  all  day,  August  5,  in  sight  of  the  coast  of  Greenland, 
which  was  not  more  than  ten  miles  off.  I  will  not  say  anything  about  "Green- 
land's icy  mountains,"  the  hackneyed  phrase  repeated  by  so  many  travelers,  bat 
most  of  the  coast  was  mountainous,  and  nearly  every  mountain  was  crowned  wiA 
ice  and  snow.  Between  the  mountains  were  deep  ravines,  and  the  ravines  were 
filled  with  glaciers  extending  inland  as  far  as  the  eye  could  reach.  The  sea  was 
smooth  and  the  weather  pleasant,  so  I  spent  most  of  the  time  on  deck. 

The  days  had  been  gradually  growing  longer  as  we  proceeded  north.  This 
night  (August  5)  the  sun  set  about  9  o'clock,  but  there  was  really  no  darkness— it 
was  twilight  all  night.  At  12  o'clock  I  was  able  to  read  the  writing  in  my  diary. 
We  could  follow  the  course  of  the  sun  after  it  set  by  a  broad  streak  of  brilliant 
red  on  the  horizon,  which  increased  in  brilliancy  and  dimensions  until  the  sun 
reappeared  at  3  a.  m.  It  was  the  most  beautiful  sight  I  ever  saw.  The  weaAer 
was  mild  and  pleasant  and  the  sea  as  smooth  as  glass,  I  was  on  deck  until  very 
late,  or,  rather,  early.  Indeed,  the  deck  was  at  that  time  decidedly  more  com- 
fortable than  my  state-room,  for  my  bed  had  been  saturated  with  water  during  the 
storm. 

An  aurora  tried  to  display  itself,  but  made  such  a  poor  show  in  the  bright 
twilight  that  it  soon  retired  in  shame. 

The  following  day  was  clear  and  pleasant  in  the  morning,  but  a  fog  settled 
down  about  4  p.  m.,  and  the  sea  became  quite  rough.  One  of  the  sailors,  Peter 
Du  Prince,  an  old  salt,  attributed  the  bad  weather  to  the  fact  that  Stein,  onr 
engineer,  had  shot  several  gulls  the  day  before.  This  is  a  very  common  super- 
stition among  sailors.  Peter  said  he  had  noticed  it  ever  since  he  was  a  boy,  and 
found  that  bad  weather  invariably  followed  when  birds  were  shot  from  the  ship. 
This  **  ancient  mariner,"  Peter,  is  a  wonderful  character,  but  I  have  notimcto 
devote  to  him.  He  says  he  cannot  tell  exactly  how  old  he  is,  as  he  lost  his  papers 
when  he  was  shipwrecked  off  Cape  Horn. 

On  Saturday,  August  8,  at  5:15  p.  m.,  we  dropped  anchor  in  the  harbor  of 
Godhaven.  It  is  a  small  harbor,  about  600  yards  long  by  400  wide,  with  a  very 
narrow  entrance,  which  cannot  be  seen  until  you  are  almost  on  it.  It  is,  how- 
ever, very  safe  and  secure,  and  we  were  glad  to  rest  there  after  our  stormy 
passage. 

KiDLiSET  Coal  Mine,  Disco  Island,  August  30. — I  have  had  no  opporta- 
nity  to  write  anything  since  the  23d,  but  will  now  have  to  finish  my  letter,  as  the 
vessel  will  leave  to  day  or  to-morrow. 

When  I  left  off,  we  had  just  anchored  at  Godhaven.  I  am  sorry  that  I  have 
not  time  to  give  any  adequate  description  of  it  or  its  inhabitants.  The  population 
consists  of  the  Inspector  and  Governor  and  their  families,  two  or  three  other 
Danes  and  about  130  Esquimaux.  The  Inspector  is  the  chief  man.  He  his 
charge  not  only  of  Godhaven,  but  of  the  whole  of  North  Greenland*     He  is  in 


ducated  and  polished  gentleman.  He  and  his  family  were  very  kind  and  hospi- 
ible,  as  indeed  were  all  the  Danes  we  have  met.  We  have  received  nothing 
at  kindness  from  them  since  we  have  been  in  Greenland,  The  Inspector's  wife 
^  a  refined  and  cultivated  lady.  She  speaks  English  more  fluently  than  her  hus- 
and,  and  in  conversing  with  tis  he  had  frequently  to  refer  to  her  when  at  a  loss 
n  a  word.  Their  house,  the  best  one  in  the  place,  is  well  furnished,  and  they 
iridenily  live  in  a  somewhat  luxurious  style.  They  invited  Dn  Pavy  and  myself 
i  visit  thera  this  winter,  which  w^e  will  certainly  do  if  we  have  an  opportunity, 
fiough  he  has  a  very  common  name — Smith — the  Inspector  is  somewhat  aristo- 
ratic  and  exclusive.  He  and  his  family  keep  themselves  aloof  from  the  other 
ihabitants,  and  have  no  social  relations  even  with  the  Governor.  Dr  Pavy  and 
had  to  apply  to  him  for  permission  to  remain  in  Greenland.  At  first  he  was  a 
ttle  inclined  to  refuse  us.  He  could  not  exactly  understand  why  we  wanted  to 
^inain.  He  had  heard  of  my  grandfather,  and  thought  that  our  remaining  might 
ive  some  political  significance.  He  thought,  perhaps,  that  the  United  Slates 
id  some  designs  on  Greenland,  and  had  sent  me  as  a  kind  of  spy.  But  when 
e  assured  him  that  we  were  merely  two  enthusiasts  on  the  subject  of  the  North 
>le,  and  that  we  desired  to  remain  here  this  wnnter  for  the  purpose  of  gaining 
'Ctic  experiences,  etc.,  he  very  promptly  acceded  to  our  request.  He  advised 
I  to  stop  at  Ritienbenk,  where  there  are  ample  accommodations,  and  gave  us  a 
Iter  10  the  Governor  of  that  place,  directing  him  to  receive  us. 
^^very  little  settlement  in  Greenland  has  its  Governor,  who  is,  in  reality, 
!>thing  more  than  a  trader.  Most  of  them  are  uneducated,  but  all  we  have  seen 
•c  polite  and  hospitable. 

The  natives  are  mostly  half-breeds,  there  being  very  few  pure-blooded  Esqui- 
laux  in  any  of  the  settlements  we  have  visited.  Those  of  Godhaven  do  a  lively 
ade  in  seal-skin  slippers  and  other  articles.  They  trade  for  provisions,  clothing 
jCp  About  the  only  things  we  had  to  trade  with  were  stockings,  and  I  believe 
e  left  a  supply  for  several  years.  One  of  the  Esquimaux,  named  Frederick,  a 
>nsummate  rascal,  who  can  speak  little  English^  was  quite  facetious  on  the 
object  of  our  stock  in  trade.  He  said  he  believed  we  had  nothing  but  stockings 
H  board,  we  ate  stockings,  the  name  of  our  ship  was  Stockinus,  etc. 

I  send  you  some  pressed  flowers.  They  are  not  well  pressed  and  do  not 
lok  very  pretty  now,  but  they  were  beautiful  when  growing,  and  you  can  see 
om  ihem  that  this  is  not  altogether  a  landscape  of  desolation.  While  there  are 
>  trees,  and  nothing  similar  to  them,  other  vegetation  is  quite  luxuriant.  The 
llsides  and  the  valleys — the  country  is  nothing  but  a  scries  of  hills  and  valleys — 
<  liberally  covered  with  verdure,  and  I  can  now  well  understand  why  this  land 
called  Greenland. 

HAt  Godhaven  we  had  some  fine  sport  shooting  eider-ducks,  which  were  quite 
fferous.  By  the  way,  I  must  not  forget  to  tell  you  that  we  met  Hans  Chris- 
team  of  dogs  and 
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deserted  him  at  Etah.     He  is  now  quite  old,  and  is  generally  considered  a  lazf, 
trifling  kind  of  a  fellow. 

On  August  17  we  had  a  snow  storm,  the  snow  falling  to  the  depth  of  sera 
or  eight  inches. 

The  repairs  on  our  ship  were  completed  August  20,  and  the  next  day  we  left 
at  9:30  A.  M.  for  the  coal  mine.  We  arrived  at  Rittenbenk-r-my  future  home— 
at  5:15  p.  M.  the  same  day. 

Rittenbenk  is  situated  on  a  small  island  about  fifty-five  miles,  in  a  direct 
line,  east  of  Godhaven.  It  is  about  the  same  size  as  the  latter,  and,  though 
further  from  the  sea,  is  almost  as  important  a  place.  The  inhabitants  are  all 
Esquimaux  except  the  Governor  (an  old  bachelor),  his  secretary  and  another 
Dane.  The  Governor,  unlike  most  Governors  of  North  Greenland,  is  an  cdo- 
cated  gentleman,  and  is  very  kind  and  hospitable.  He  gave  us  a  good  hoase, 
with  two  rooms  and  a  kitchen,  and  promised  to  do  everything  in  his  power  to 
make  us  comfortable.  He  can  speak  English  pretty  well,  and  seems  to  look 
forward  with  a  great  deal  of  pleasure  to  our  company  this  winter. 

The  following  day,  Sunday,  we  took  breakfast  with  the  Governor,  and  I 
tasted  reindeer  and  ptarmigan,  for  the  first  time,  both  of  which  were  deUdoaL 
At  night  the  natives  had  a  dance,  and,  though  it  was  Sunday,  I  could  not  resist 
the  temptation  to  see  it.  The  music  was  furnished  by  two  violins  in  the  handi 
of  two  old  Esquimaux.  All  the  modern  dances  were  indulged  in,  from  a  quadrille 
to  a  waltz.  The  native  ladies  danced  and  acted  the  same  as  our  fashionable  ladies 
do  on  similar  occasions — if  anything,  they  danced  more  gracefully,  as  they  had 
no  dresses  and  skirts  to  encumber  their  motions.  The  men,  too,  were  more  at 
ease,  as  they  were  not  in  perpetual  fear  of  treading  on  their  partners'  skirts.  Of 
course,  as  I  do  not  dance,  I  remained  an  idle  spectator,  but  most  of  our  partf 
indulged  in  the  sport.  Indeed,  the  native  gentlemen  were  kept  completely  in 
the  shade,  and  could  find  no  partners  until  our  party  left. 

On  Monday,  August  23,  we  landed  stores  for  Dr.  Pavy  and  myself— every- 
thing to  make  us  comfortable — provisions,  clothing,  cooking  utensils,  etc.,«nd, 
besides,  a  great  many  books  and  other  reading  matter. 

After  landing  our  stores  we  left  Rittenbenk  for  the  coal  mine  of  Kidliset, 
about  forty  miles  distant.  We  dropped  anchor  that  night  about  10:30  in  a  smaD 
exposed  bay,  three  miles  north  of  Sakkak.  The  bay  was  very  shallow,  and  we 
came  near  running  aground.  Sakkak,  a  small  settlement,  is  situated  on  the 
peninsula  of  Nomsoak,  part  of  the  main  land  of  Greenland.  It  is  separated 
from  Disco  Island  by  Waigat  Strait,  about  sixteen  miles  wide. 

On  the  morning  of  the  24th,  the  Governor  of  Sakkak  came  on  board,  from 
whom  we  obtained  seven  natives  to  assist  in  mining  coal,  and  at  11:30.  a.  M.we 
started  across  the  strait  to  the  coal  mine.  The  wind  was  blowing  hard  and  the 
strait  was  quite  rough,  so  as  there  is  no  harbor  at  the  mine,  we  were  forced  to  put 
back.  But,  instead  of  going  to  our  anchorage  of  the  night  before,  we  put  into  the 
harbor  of  Sakkak,    very  shallow  and  scarcely  wide  enough  for  a  ship  to  swinj 
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ith  the  tide.     The  Governor  is  the  only  Dane  in  Sakkak,  and  he  is  married  to 

Esquimaux,     After  supper  I  went  hunting  with  our  two  engineers.     After 

alking  a  long  distance  we  succeeded  in  bagging  nine  ptarmigans,    and  returned 

the  vessel  about  half-past  eleven  o'clock.     Think  of  shooting  partridge  at  ten 

('clock  at  night!     We  went  hunting  several  tiraes  in  this  neighborhood  with  much 

Iter  success.     One  day  I  killed  fifteen  and  another  day  thirteen  ptarmigans, 

y  are  similar  to  the  pheasants  or  partridges  we  used  to  get  in  Montreal,  and 

e  delicious  eating. 

The  next  day,  the  25th,  we  made  another  start  for  the  coal  mine,  but  the 
Was  still  too  rough  for  us  to  land,  so  we  put  back  into  the  small  bay  where  we 
ad  anchored  Monday  night.  We  waited  there  until  Friday,  the  27th,  when,  at 
M.,  we  again  made  the  attempt  to  reach  the  mine,  this  time  with  success. 
*he  coal  is  found  in  the  face  of  a  bluff  about  sixty  feet  high,  which  rises  abruptly 
rocn  the  beach.  The  vein  of  coal  is  about  two  feet  thick,  and  extends  for  some 
istance  along  the  face  of  the  bluff,  forty  feet  from  the  base.  The  coal  is  of  an* 
iferior  quality,  but  burns  well  in  our  furnaces  and  stoves.  It  does  not  give  us 
luch  heat  as  our  bituminous  coal,  and  burns  out  much  quicker,  but  still  it  is 
»uch  better  than  no  coal  at  all. 

As  soon  as  we  dropped  anchor  we  landed  a  party  of  men  and  set  them  to 
^tiling.  By  supper-lime  we  had  landed  on  board  about  eighteen  tons» — a  pretty 
pod  day's  work.  We  then  weighed  anchor  and  went  back  to  our  old  harbor, 
laving  the  miners,  with  tents  and  provisions,  on  shore.  We  were  forced  to  ^o 
is  on  account  of  the  insecurity  of  our  anchorage  at  the  mines.  There  was  no 
Vf  or  harbor  of  any  kind,  and  it  was  exposed  to  the  least  wind  that  might 
pring  up.  Besides,  the  icebergs  were  a  constant  source  of  danger.  The  straits 
crc  full  of  them,  and  there  were  several  large  ones  in  our  immediate  vicinity, 
fc  had  some  narrow  escapes  from  these,  as  they  were  borne  toward  us  by  the 
urrent  or  the  tide.  Several  of  them  came  in  contact  with  us,  and  one  of  them 
Juried  away  our  anchor.  Altogether,  they  were  not  agreeable  companions,  and 
wA'e  not  solicitous  of  forming  an  intimate  acquaintance  with  them.  But  it 
m%  that  in  avoiding  them  we  were  ''jumping  from  the  frying  pan  into  the  fire," 
no  sooner  had  we  entered  our  harbor  than  we  ran  aground.  Fortunately, 
lOwever,  the  bottom  was  of  mud  instead  of  rock,  and  so  no  serious  injury  was 
lone  to  the  vessel,  and  at  high  tide  we  easily  got  afloat  again. 

On  the  28th  it  snowed  and  rained  all  day,  and  was  so  cold  and  disagreeable 
bat  we  remained  at  anchor.     I  pitied  the  poor  fellows  we  had  left  on  shore,  but 
seems  they  were  very  comfortable  in  their  tents.     Of  course  they  were  unable 
do  any  mining. 

Yesterday,  Sunday,  was  mild  and  pleasant.  We  remained  all  day  in  our 
bor,  but  the  men  on  shore  made  up  for  the  lost  time  on  Saturday,  and  worked 
the  mine.  They  were  excusable,  I  think,  for  it  was  a  case  of  necessity, 
l^n  we  arrived  here  this  morning  we  found  about  ten  tons  of  coal  already 
lined  and  sacked,  ready  to  be  taken  on  board.     The  men  are  now  hard  at  work. 
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mining  and  loading  the  vessel,  and  the  Captain  expects  to  get  off  to-night.  ik» 
Pavy  and  myself  will  be  left,  either  afSakkak  or  Rittenbenk,  and  the  ship  flj 
start  on  her  return  voyage. 

Yesterday  we  purchased  two  seals  which  had  just  been  killed  by  the 
maux,  and  this  morning  I  tasted  my  first  seal  meat.  It  is  much  better  dia&i 
expected  it  would  be,  and  I  have  no  doubt  I  will  soon  acquire  a  fondness  for  it. 
They  are  very  abundant  in  the  winter  and  can  be  purchased  for  about  fiften  catt 
apiece. 

I  will  get  one  of  our  party  to  mail  this  in  the  States,  and  to  send  the  floieo 
and  slippers  by  express.  I  will  get  you  all  sorts  of  curiosities  this  winter  and  netf 
spring,  and  will  also  gather  more  flowers  and  have  Dr.  Pavy  press  them  for  mc 

You  can  write  to  me  next  spring.  Direct  to  Rittenbenk,  North  Greenlaad, 
care  of  Inspector  Smith,  Godhaven,  and  send  via  Copenhagen,  Denmark.  A 
Danish  vessel  will  start  out  about  the  ist  of  April,  which  will  carry  the  maOk 
Jf  you  can,  seid  me  some  newspapers.  The  Courier-Journal  for  January  ist  con- 
tains an  abstract  of  events  the  previous  year.     If  possible,  please  send  me  dML 

I  will  keep  an  elaborate  journal  this  winter,  and  send  it  to  you  next  spnn^ 
I  do  no":  think  Capt.  Howgate  will  be  disheartened  by  this  failure,  but  will  seal 
out  another  expedition  next  year.  By  remaining  here  this  winter  I  can  learn  tk 
habits  and  customs  of  the  natives,  especially  their  manner  of  sledge-travel,  aad 
obtain  other  information  which  will  be  useful  to  me  in  the  future.  If  no  antk 
expedition  sets  out  next  year,  I  will  return  to  the  United  States  in  the  fall,  lii 
Denmark. 

I  must  now  close,  as  I  have  a  great  deal  of  writing  to  do  yet.  I  am  sccw* 
tary  of  the  expedition,  and  have  to  get  my  papers  in  order  and  make  a  writttt 
report  before  I  leave. — Courier-Journal, 


THE  CORWIN'S  CRUISE  IN  THE  ARCTIC  REGIONS. 

Capt.  C.  L.  Hooper  of  the  United  States  revenue  steamer  Corwin  has  jo* 
submitted  to  the  Secretary  of  the  Treasury  a  report  of  the  cruise  made  by  d* 
Corwin  in  Behring  Sea  and  the  Arctic  Ocean,  in  obedience  to  Department  orden 
of  May  15th  last.  The  vessel  made  three  trips  into  the  Arctic  regions,  and  in 
course  covered  the  whole  of  the  Arctic  Ocean  from  Point  Barrow  on  the  Arooi- 
can  coast,  to  a  point  within  twenty- five  miles  of  Wrangel  Land.  Capt  Hooptf 
was  within  three  or  four  miles  of  Herald  Island,  and  cruised  on  three  sides  of  it 
He  was  convinced  that  there  was  no  human  life  on  the  island.  He  neither  saw 
nor  heard  anything  of  the  missing  whalers.  The  following  is  a  synopsis  of  die 
report : 

The  vessel  sailed  from  San  Francisco  on  May  22d,  and  arrived  at  Ounalada 
on  June  3d.  As  far  north  as  information  could  be  obtained  it  was  learned,  tW 
the  previous  winter  had  been  mild  and  pleasant.     After  giving  in  detail  themOf^ 
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snts  of  the  vessel  and  the  trouble  occasioned  by  the  heavy  ice,  the  report  says 
It  the  Cor  win  got  under  way  from  St.  Michael' s  on  June  23d,  with  the  hope  of 
rking  north  inside  of  the  ice  on  the  Asiatic  side.  A  stop  was  made  at  Law- 
ice  Island  to  investigate  the  reports  of  the  deaths  of  natives  by  starvation.  At 
first  village  about  fifty  had  died,  at  the  second  fifty- four  dead  bodies  were 
>unted,  and  it  is  estimated  that  one  hundred  and  fifty  died  at  this  village.  At 
fie  third  village  twelve  dead  bodies  were  found,  and  the  deaths  are  estimated  at 
Wy.  At  the  fourth  settlement  there  were  found  three  hundred  alive.  It  was 
(Ascertained  that  two  hundred  had  died  there.  This  general  starvation  occurred 
^l  winter.  Capt.  Hooper  estimates  that  more  than  four  hundred  natives  died  of 
starvation  on  this  island.  The  cause  he  attributes  to  the  continued  cold  and 
stormy  weather,  with  quanrities  of  Ice  and  snow  which  prevented  the  hunting  of 
^rus  and  seal,  as  well  as  to  the  improvident  habits  of  the  natives,  who  are 
Uaves  to  rum. 

The  vessel  entered  the  Arctic  Ocean  on  June  28th,  and  returned  to  St, 
lichaers  on  July  3d,  for  coal.     On  the  4th,  the  w^haler  Helen  Mar  was  boarded, 
sd  from  this  vessel  it  was  learned,   that   the  missing  whalers  were  forty  miles 
»utheastof  Herald  Island,  in  the  clear  water  to  the  northward.      The  Corwin 
ted  north  from  St.  MichaeFs  on  July  loth.      On  July  26th,  the  Corwin  was  in 
iiitudc  70*^  50'  west,  longiiiude  175°  03'  west,  only  thirty-five  miles  from  Herald 
ind,  where  a  solid  pack  of  ice  was  encountered,  and  no  further  progress  could 
made.     Polar  bears  and  two  walrus  were  seen  north  of  lathude  70"^.     The  ves- 
relurned  to  Cape  Thompson  to  pick  up  Lieut.  Burke.     Returning  north,  Her- 
Island  was  sighted  on  August  4th,  thirty-five  miles  distant.     After  working! 
)ugh  the   ice  the  distance  was  decreased  to   twenty  miles.      No  signs  of  the^ 
lissing  whalers  or  of  life  were  visible,  and  the  weather  becoming  unfavorable,  the 
vessel  was  obliged  to  turn  southward  again,  arriving  at  Plover  Bay  on  August 
Loth.     On  the  i6th  she  returned  to  thirty  miles  east  of  Herald  island,  and  on  the 
In  7th  was  within  seven  miles  of  the  island,  which  bore  south-southwest.      On  the 
loth  Herald  Island  bore  northwest  a  distance  of  ten  miles.     The  vessel  made  for  1 
It  and  got  within  three  or  four  miles,  w^hen  she  was  stopped  by  ice  from  twelve  to i 
ty  feet  high.      A  close  examination  was  made  of  the  island  with  a  glass,  while 
't>ie  Corwin  lay  so  near,  and  Capt.  Hooper  says  he  was  sure  there  were  no  human 
^mhabitants  on  it.       It  is  his  opinion  that  the  ice  around  Herald  Island  was  old, 
ithat  for  two  and  three  years  it  does  not  leave  the  island  free,  and  that  the  ice  rare- 
|ly  breaks  up  between  the  island  and  Wrangel  Laud. 

On  August  25th  the  Corwin  reached  Point  Barrow,  which  is  the  most  north- 

trn  point  of  Alaska,  and  lacks  only  twenty-five  miles  of  being  the  niost  northern 

point  of  the  continent.     **  On  the  nth  of  September,"  continues  the  report,  **  wej 

aw  the  high  hills  of  VVrangel  Land,  bearing  W.  yl  E.  (true).      We  ran  in  toward 

until  we  came  to  the  solid  pack,  the  ice  having  the  same  general  appearance 

It  we  had  previously  encountered  in  the  vicinity  of  Herald  island,  except 

ag  covered  with  newly  fallen  snow,  and  being  consequently  white.     We  judged 


■  .  -.rs:  hills  which  seemed 
V  :-r  •  i::.y  covered,  and  stl; 

■  -  .-r  :  repaid  us  to  a  cer- 
:*-  :  Island  clear  of  ice, n^ 
: :?  ;:"  -O'jnding  and  makei 

-ri  IT.  arc  of  the  horizon  of 
T-t.  and  was  distant  froa 
:    7  :':::>■  miles  on  the  latter. 

:"=--■:  high,  entirely  covered 
LTizi'i.  and  the  others  show.- 
'^.-.i  was  a  chain  of  rounded 

fr.-n  >now,  while  the  back 
•.  ^■-•re  quite  white.    To  the 
-.:  re'.y  or  becomes  very  low. 
li.e  seen  any  land  above  the  ; 
_:  none  could  be  seen  from  ' 


V    I  r.-jiack.  reached  this  land  in 

• :    :t  -vith  dog  teams,  and  that  he 

1  tL  Krah.iyo.     This  report,  how- 

-.    "''r-ir.-rtl,   who  was  the  first  to 

:      —.e  inhabitants  of  Nishne-Kol- 

:■'  V  -.:  were  here  in  1767,  !iut  could 

.  : :  vif  here  only  five  years  before. 

■    :  ■  r  Indi^irka  and  afterward  to  the 

z'l  i.scoveries,  which  were  included 

:    f  .1  iand  north  of  the  Hear  ishuds 

•;  ■  :rea:ed  it  as  a  f-ible.  '   I  mention 

:.: .  red,  but  to  show,  that  if  the  Arc" 

-j.:i  enough  to  reach  that  country,  as 

<  :::e  nrst  to  do  so,  and  her  brave 

.\ir.:ral  Wrangcl  himself  did  not 

.  .-;  r:rn:e  from  information  obtain- 

:     .'-.-  .:!ear  days  the  tops  of  high 

;.;  .-.    xtl'.ctt.    Royal   Navy,  while 

■:-        'r.y  ^  seen  Wrangcl  Land  on 

.-    :  1; ;  ears  ihat  he  merely  caught 

:>.   x-  .--.  .j:vered  it  in   immense 

->.  -  .:;-  :-.  a  mistake  could  easily 

.  >  :-;  -;  •■-■ni  :wenty-five  to  sixty 

•.  ::'.~i'iir.l  pillars  which  char- 

\  . :        I:*  ^r.a:  he  saw,  was  really 
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ipossibility  of  distinguishing  more  than  its  general  outline  at  such  a 
Hist  be  apparent. 

n  of  the  opinion  that  Wrangel  Land  is  a  large  island,  possibly  one  of 
that  passes  entirely  through  the  polar  regions  to  Greenland.  That  there 
Dd  to  the  northward  there  can  be  no  doubt.  Capt  Keenan,  then  com- 
the  bark  James  Allen,  reports  having  seen  land  to  the  northward  of 

Bay,  a  few  degrees  east  of  Point  Barrow.  Large  numbers  of  geese 
Iquatic  birds  pass  Point  Barrow,  going  north  in  the  spring  and  return 
and  September  with  their  young.  As  it  is  well  known  that  these  birds 
^on  land,  this  fact  alone  must  be  regarded  as  proof  positive  of  the  cxist- 
nd  in  the  north*  Another  reason  for  supposing  that  there  is  either  a 
pr  a  chain  of  islands  passing  through  the  polar  regions  is  the  fact,  that 
bding  the  vast  amount  of  heat  diffused  by  the  warm  current  passing 
tehrings  Straits,  the  icy  barrier  is  from  six  and  a  half  to  eight  degrees 
ith  on  this  side  than  on  the  Greenland  side  of  the  Arctic  Ocean,  where  the 
e  is  much  lower.  As  already  stated,  the  nearest  point  of  this  land  was  fully 
t  miles  within  the  ice  pack,  and  as  the  new  ice  had  already  begun  to 
C  appeared  no  possibility  of  reaching  it.  Even  to  remain  in  sight  of  it 
Kw»e  the  vessel  to  great  danger  of  becoming  embayed  in  the  ice,  as  the 
(tity  of  drift  ice  which  lay  outside  of  us  was  likely  to  close  in  at  any 
remain  in  the  pack  all  winter.  We  therefore  worked  out  into  clear 
; headed  to  the  eastward, 

iring  visited  every  part  of  the  Arctic  that  it  was  possible  for  a  vessel  to 
letrating  the  icy  regions   in  all  directions  fifty  to  one  hundred  miles  fur- 

Ely  vessel  succeeded  in  doing  last  year,  without  being  able  to  find  the 
ce  or  gain  the  least  tidings  of  the  missing  whalers,  we  were  forced  to 
ion   that  they  had  been  crushed  and   carried  north  in  the  pack,  and 
o-ews  had  perished.       Had  any  of  them  survived  the  winter,  it  seems 
TiMXi  that  they  would  have  been  founds  either  by  the  Corwin  or  by  some 
uilers,  all  of  whom  were  on  the  outlook  for  them  during  the  summer.    It 
Bl  probable  that  the  crew  might  have  escaped  over  the  ice  and  reached 
land,  but  a  sight  of  the  perpendicular  sides  of  that  most  inhospitable- 
Hftce  soon  banished  even  this  small  hope.     As  already  stated,   Herald 
inaccessible  to  all  but  the  birds  of  the  air,  and  even  were  it  possible  for 
ly  provided  for  such  work  as  they  were  to  reach  the  island,  and  to  find 
I  it,  starvation  would  be  sure  to  follow. 
Hooper  reports  that  he  learned  nothing  as  to  the  whereabouts  of  the 
steamer  Jeannette.     The  report  that  she  had  been  seen  by  the  whalers 
a  •*  pocket "  in  the  northern  pack  to  the  northeast  of  Herald  Island,  which 
rward  closed  and  shut  her  in,  was  calculated  to  give  the  impression  that 
ad  gone  north  in  the  pack.     Capt.  Hooper  investigated  this  report  and, 
to  be  without  foundation.  Capt  Barnes  of  the  whaling  bark  Sea  Breeze 
iving  seen  the  Jeannette  on  Sept.   2,  eighty  miles  south  of  Herald  Is- 


t  jI.£^  :^^  ZiTi  l±:n£M  ZF  SCIENCE. 

:.-  Tile  ▼!«  :il-  i"-  li^--.  aioferocac  t:  ie:  irriral  at  Cape  Lddze,  ii 
::.*-":  : :  r.r  -l.--.  «*:  — :i:^  t— .lii  tisc  lit  wiiin:  arjgmpt  to  reach  Wnsg^li 
i.  £...:  i:;-^i:i  2-k-        *  Ti;*  it-a^  -ae  aae. '  s^i  Cape  Hooper,  ^'heworill 

--t^  "  T  ^  2  ^  ^nnr^-.-  ±5=-=ir  ar==iani.  and  pat  his  ship  into  the  pMl 
-"  ii  -rrr^r,  z,      .-^i  i:ii*r  xsrunt   zznrx  v:cJd  be  to  keep  to  the  wesM 
-    "■"">:  MiT.'-im-^  II  r-^=r-  eac  ▼'■a^  2.  izii  rrr  to  reach  some  point  on 
ji-z^m  ^Tii  'J  V  TIMS;  L-acL  «.— cnur  is  t^sssc-I  cut  of  the  pack  as  k»g  as 
-d   z  T-Lcr  "i:  ir-Tirr  :^  i.  ik-Tnuie  i:r*ak  31  ihe  ice.  and  gain  even  a  fcwi 

:^  dr?rr:- ::  n  v-ucs  le  -w-saei  n  r:«     Failirg  zo  get  sufficientlj  near 
.     ." "  r  iz^x  ^5je  vnTET  rnsrzrs.  OiC  ""-f"  pcsfa  on  and  endeavor  to  if 
•  •rr  'r.z£r.:LZ.  ">iJT7ir»    voxel.  iJiicxncL  sccae  degrees  fbither  ncxth,  are 


:-r-  :=  jcxc  5cr*  :aac  ne  f-aasetre  is  a  strong  vessel,  wdl  fitted  for 

nrzi^z^  Lii-  sui  icr  =-r»  w^^  'J3>irxL$^hlj  equipped  for  traveling  over  the 

zzr-^ssiz-    inc  uf  jeiie^'s  ±lsz.  ere^  ':xzgti  the  vessel  should  be  embajd 

:r   --  ^ki  :f  :rsw  mnceiLed  :r:  xbasdoa  her,  there  would  be  no  difficoltf 

■^  =r  nxmi^cd.  cr.  x'  in.  ±e  viciniry  of  Wrangel  Land,  in  crossing  0 


nr  cr  vTi::  :*ie5  lad  rm-nng  ±e  vhaling  fleeL  This,  however,  CapL  HoQ 
:rr.z^  t-.ij;i  lot  ik^y  be  dene  :i^nl  the  completion  of  explorations,  which  In 
rj =v-=j=ri  vu  22.T^  03  2e  3Liife  in  dog  sleds,  judging  from  what  he  has  sea 

•  7:  ir::Li3.  x  ifpx  larnde  with  a  vessel  in  this  part  of  the  Arctic  is  impa 
jitf.  T'ltf  v:i.ers  iilcw  ±e  ice  pack  very  closely  between  Herald  Island  I 
?  :i3r  3.;r-:'V.  vid  ze-r^  "live  been  able  to  reach  the  74th  degree  of  latitude 
v-r.  V  :^e  :cl  -  :ce  :r  r»o  cLifzi  :o  have  been  as  far  north  as  73  degrees. 
z:e  J'-:--it;a..izc  5<Lis.  :a  :he  cocirary,  it  is  no  uncommon  thing  for  whalers  to  rei( 
ne  •  Jen  ie^r^se  :r  i-^en  higher.  I  believe  that  nowhere  else  within  the  Aid 
C:r:ie  ices  liie  :oe  rsLiin  permanently  so  far  south  as  between  Wrangel  La 
xnc  ?.:»:::  jsirr-w.  I  h^ve  no  tears  for  the  safety  of  the  officers  and  crew  of  t 
Je-in::cc:^.  T^e  fic:  ±a:  they  have  not  been  heard  from  seems  to  indicate  thj 
t^^;  v-ssei  is  5j/e  xzd  :hd:  they  consider  themselves  able  to  remain  another  yd 
a:  Itf  j>;:.  Should  :hey  be  compelled  to  abandon  the  vessel  and  cross  over  tot 
C3jir.!a-d  during  the  winter,  they  would  find  no  difficulty  in  reaching  Plover 

Idwrecce  Bay,  where  they  would  be  well  cared  for  by  the  Tchuktchis,  is^l 
£ic:.  would  be  the  case  at  any  place  on  the  Asiatic  or  Alaskan  coast." 


EXTRACTS  AND  NOTES  FROM  AN  OLD  BOOK. 


iB$ 


EXTRACTS  AND  NOTES  FROM  AN  OLD  BOOK. 


years'  travel — 1 763-1 7  76— THROUGH  THE  INTERIOR  FARTS  OF  NORTH 
^AMERICA  FOR  MORE  THAN  5|Q00  MILES,  BY  CAPT.  JONATHAN  CARVER,  GLAS- 
GOW,  1805. 

The  Ottawa  Indians  eat  a  kind  of  bread  made  of  corn  when  in  the  milk;  they 
f  the  kernels  from  the  cob  and  knead  them  into  paste.  For  this  no  water  is 
led,  as  the  milk  in  corn  is  sufficient.  They  then  parcel  it  into  cakes  which  are 
ksed  in  basswood  leaves,  place  them  in  hot  embers,  when  they  are  soon  baked  j 
flavor  is  excellent. 

Green  Bay  was  called  by  the  French  the  Bay  of  Puants  or  "  Stinking  Bay." 
irer  remarks  that  the  French  had  a  different  name  for  lakes  or  rivers,  etc, 
p  that  used  by  the  Indians,  for,  if  in  the  presence  of  the  Indians  they  were 
^cd,  or  a  place  named  which  they  knew,  they  would  be  very  jealous,  for  not 
trstanding  the  conversation,  they  would  become  suspicious.  From  this,  per- 
Ihave  since  become  perplexed  with  two  or  more  names  for  the  same  place  or 

Carver  mentions  that  sumach  grew  in  plenty,  the  leaf  of  which,  gathered  at 
liaelmas,  when  it  turns  red,  is  much  esteemed  by  the  natives.  They  mix 
tit  an  equal  quantity  of  it  with  their  tobacco,  which  causes  it  to  smoke  pleas-  1 
k  He  also  speaks  of  a  kind  of  willow  (probably  dogwood,  or  comus  sericta) 
led  by  the  French  bots  rouge^  in  English,  red  wood.  Its  bark,  of  one  ye:\r*s 
kth,  is  a  fine  scarlet,  becoming  gray  is  it  grows  older.  The  bark,  scraped 
\l  the  sticks,  dried  and  powdered,  is  also  mixed  by  the  Indians  with  their  to- 
to,  and  held  by  them  in  the  highest  estimation  for  their  winter  smoking.  The 
pans  also  used  leaves  of  another  plant  called  by  them  Legockimac,  to  mix  with 
t  tobacco. 

Carver  concludes  that  the  Winnebagoes  originally  resided  in  New  Mexico, 
I  being  driven  out  took  refuge  in   more  northern   parts  about   1660,     His  rea- 
I  for  believing  this  are:  FirsL  Their  inalienable  attachment  to  the  Nandowessie 
■itSy  who  now   (then)  live  600  miles  distant.     The  Nandowessie   Indians,  I 
>Ose  to  be  a  branch  of  Dacotah  or  Sioux.     Second.  Their  dialect  differs  to- 
'  from  every  Indian  nation  yet  discovered — being  uncouth  guttural  jargon, 
ph  none  of  their  neighbors  will  attempt   to  learn.     They  converse  with  other 
ions  in  the  Chippewa  language,  which  is  the  prevailing  language  from  the  Mo-  , 
'ks  of  Canada  to  those  who  inhabit  the  borders  of  the  Mississippi.  Third.  Their 
iterate  hatred  of  the  Spaniard !  and  an  elderly  chief  informed  Carver  that  forty- 
irinters  ago  (forty -six  years  prior  to  1763) he  marched  at  the  head  of  fifty  war-. 
k  toward  southwest  for  three  moons;  that  during  this  expedition,  in  crossings  ^ 
i,  they  discovered  a  body  of  men  on  horseback   who  belonged  to  the  black 
pie— for  so  they  called  the  Spaniards;  further  states  that,feanng  a  defeat,they 
ed  luntil   night  and  rushed  upon  them  and  killed  most  of  them^  and  they  took 
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eighty  horses  loaded  with  what  they  termed  white  stone ;  this  was  probably 
and  their  horses  were  shod  with  it  and  bridles  also  ornamented  with  it 
affair  probably  took  place  on  the  head  of  Rio  del  Norte.     The  town  of  the 
nebagoes  consisted  of  fifty  houses,  strongly  built,  with  palisades,  located  oi 
island  of  nearly  fifty  acre?.     The  Winnebagoes  raised  corn,   beans,  puin| 
squashes  and  water  melons,  with  some  tobacco. 

Carver  next  visited  a  town  of  the  Sankies  containing  ninety  houses^ 
large  enough  for  several  families.  These  were  built  of  hewn  planks, neatly 
and  covered  with  bark  so  compactly  as  to  keep  out  the  most  penetradog 
Before  the  doors  are  sheds,  where  the  people  sit  and  smoke.     The  streets 
regular  and  spacious.     Their  plantations  are  neatly  laid  out. 

He  next  visited  the  Ottagammies,  whom  the  French  named  Des  Re] 
or  **  the  Foxes."     About  live  miles  from  the  junction  of  Wisconsin  (spellcd 
consin)  with  the  Mississippi,  he  observed  remarkable  ruins  of  a  large  town 
cently  inhabited  by  the  Indians.  On  the  Mississippi,  some  miles  below  Lake 
he  perceived  what  seemed  to  have  been  an  intrenchment  or  earth-work  tim 
up  four  feet  high  and  nearly  a  mile  in  extent,  and  sufficiently  capacious  to  e( 
5,000  men.     In  form,  circular,  its  flanks  reaching  the  river.     Though  mud 
faced  by  time,  every  angle  was  distinguishable  and  appeared  regular  and  fitskU 
ed  with  great  military  skill. 

Near  the  River  St.  Croix  there  resided  at  that  time  three  bands  of  Ni 
wessie  Indians,  called  the  river  bands,  for  they  chiefly  dwelt  near  the  Mlssiss^p 
and  were  then  composed  of  eleven  bands.  Originally  there  were  twelve,  bot 
Assinipoils  had  some  years  previous  revolted.  Three  bands  reside  near  the  liw 
the  other  eight  were  called  Nandowessies  of  the  plains,  and  dwelt  to  the 
ward.  The  names  of  the  three  river  bands  were  Nehogatawonahs,  Mawtawbi* 
towahs,  and  the  Shahsiveentowas. 

About  thirty  miles  below  the  Falls  of  St.  Anthony  he  notes  a  remaiiw 
cave  containing  a  transparent  lake.     He  observed  many  rude  hieroglyphics 
upon  the  inside  of  the  walls. 

The  River  St.  Pierre  (St.  Peters)  falls  into  the  Mississippi  ten  miles  bdn* 
the  Falls  of  St.  Anthony,  and  was  called  by  the  natives  Waddapawmencsoior. 

At  the  Falls  of  St.  Anthony  a  young  prince  of  the  Winnebagoes  made  anoft^ 
ing  and  address  to  the  Great  Spirit,  and  he  considered  the  falls  to  be  one  of  ■ 
residences.  He  first  made  an  address  to  the  Great  Spirit,  then  threw  his  pipc»* 
the  stream ;  then  the  roll  that  contained  his  tobacco;  next  the  bracelets  of  his  an* 
and  wrists;  then  a  necklace  of  beads  and  wires  from  his  neck;  then  hisearriBg^ 
during  all  of  which  he  frequently  smote  his  breast  with  great  violence,  threw  » 
arms  about,  and  appeared  much  agitated.  He  invoked  that  the  Great  Spinf 
would  constantly  afford  Carver  a  bright  sun,  a  blue  sky,  and  clear  and  untroubW 
waters. 

Carver  passed  up  St.  Pierre's  river  two  hundred  miles  to  the  country  of  tK| 
<fandowessies  of  the  plains.    Among  some  of  these  he  resided  seven  months.  TW  j 
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led  the  Wawpeentowahs,  the  Tintons,  the  Arahcootans,  the  Mawhaws, 
[ie  Schians.  The  other  three  are  the  Schianese,  the  Chongonsceton,  and 
Waddapawjestin,  and  ihey  dwell  higher  up  to  the  west  of  the  River  St.  Pierre, 
anbounded  plains.  The  Nandowessies,  united,  consist  of  over  2000  warriors. 
le  of  them  drew  plans  of  countries,  with  a  piece  of  charcoal,  upon  the  inside 
le  birch  tree  bank.  He  says,  never  did  he  travel  in  so  cheerful  and  happy  a  com- 
ir.  Ciirver  states  that  on  a  branch  of  St.  Pierre's  river,  called  Marble  river,  is 
oontain  from  which  the  Indians  get  a  sort  of  red  stone,  out  of  which  they 
«  the  bowls  of  their  pipes.     A  white  clay  also  abounds,  suitable  for  pottery^ 

a  blue  clay  that  the  Indians  use  for  paint.  The  latter  they  mix  with  the  red 
e  and  paint  themselves  of  different  colors. 

The  Chippeways,  he  speaks  of  as  being  the  nastiest  people  he  ever  saw,  and 
Jcs  of  a  custom,  named  by  others,  of  searching  each  other's  heads  and  eating 
prey  there  found. 

Carver  particularly  describes  the  lakes  and  streams  west  of  Lake  Superior, 
e  Winnepeg  he  spells  Winnepeek,  and  the  Missouri  river  he  speaks  of  as  the 

Iric.  He  relates  that  it  is  said  that  in  the  country  of  the  Pawnees  and  Man- 
Bare  found  a  species  of  root  resembling  human  beings  of  both  sexes  1  He 
ates  that  a  little  to  the  northwest  of  the  head  of  the  Messorie  (Missouri)  and  , 
Pierre  (St.  Peters)  the  Indians  told  him  that  there  was  a  nation  smaller  and 
^bian  the  neighboring  tribes,  who  cultivated  the  ground. 
flttfc  speaks  of  the  Shining  Mountains  far  West»  probably  the  Rocky  Mountains, 
jthe  natives  there  have  plenty  of  gold.     Further  on  he  speaks  prophetically  of 

Kouniains,  of  which  time  has  proved  much,  and  says,  *' These  mountains 
e  than  3000  miles  long.  Probably  in  future  ages  they  may  be  found  to 
ftin  more  riches  in  their  bowels  than  those  of  Industan,  Malabar,  or  are  pro- 
i?d  from  the  golden  coast  of  Guinea,  nor  will  I  except  even  the  Peruvian  mines. 
t  of  these  mountains  future  generations  may  find  an  asylum,  whether  driven 
their  country  by  the  ravages  of  lawless  tyrants,  or  by  religious  persecutions, 
iluctantly  leaving  to  remedy  the  inconveniences  arising  from  a  superabundant  i 
?asc  of  inhabitants." 
Carver  mentions  a  remarkable  phenomenon  connected  with  the  straits  of  Mich- 
ackinack,     **  In  seven  and  a  half  years  they  rise  three  feet,  and  the  next 

Knd  a  half  years  they  decrease  three  feet."     He  had  no  opportunity  to 
\  but  something  was  taking  place, 
e  book  contains  additional  information  concerning  the  origin,  customs, 
I  of  the  Indians  of  the  Northwest;  also  botanical  and  geological  information, 
nicrcsting.  G.  C  B. 
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THE  SYNTHETIC  PHILOSOPHY. 
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ITS  THEORY  OF  EVOLUTION. 

One  of  the  fundamental  assumptions  of  Mr.  Spencer's  Synthetic  I1iikM|iif 
is  that  Nature,  as  man  knows  it,  with  its  myriad  forms,  and  these  with  thdrnt 
ous  faculties,  is  the  product  of  a  process  of  evolution.  Evolution  be  defioos 
an  integration  of  matter  and  a  dissipation  of  motion.  That  is  to  say,  tfaegrovi 
of  any  thing  is  the  accumulation  together,  into  a  definite  concentrated  ianD,f 
matter,  which  previously  existed  in  a  more  diffused  and  mobile  state.  Uni 
applied  to  the  celestial  bodies  as  well  as  animal  vegetable  and  inorganic  fonnsti 
earth.  This  fairly  represents  the  universal  process  of  growth,  but  it  fails  attef^ 
to  account  for  either  the  matter  that  is  integrated,  or  the  force  which  is  the  a 
of  the  motion  dissipated.  It  fails  likewise  to  account  for  the  laws  bf  wUdi 
matter  in  becoming  thus  integrated  assumes  certain  definite  forms,  and  rqMft 
these  forms  generation  after  generation. 

Evolution,  however,  is  chiefly  distinguished  as  such,  by  its  explanatioDi  m 
the  facts  of  Biological  Science.  Though  Mr.  Spencer  has  sought  to  dabool 
it  into  an  account  of  all  things,  it  is  by  its  account  of  the  origin  of  species  and 
descent  of  man,  through  gradual  differentiations  and  modifications  of  previM 
existing  forms,  that  it  gets  its  name ;  and  by  reason  of  the  greater  familiari^ 
readers  with  the  writings  of  such  evolutionists  as  Darwin  and  Haeckel,  them 
usually  awakens  in  the  mind  this  idea  of  the  origin  of  vegetable  and  animal  fon* 
It  is  here  that  the  facts  upon  which  it  is  founded  are  to  be  found;  and  its* 
this  department  of  scientific  research,  that  the  laws  upon  which  it  relies  for  sup; 
port  have  been  disclosed.  Mr.  Spencer,  in  discussing  this  branch  of  the  subjK^ 
has  grouped  together  a  great  mass  of  facts  and  laws,  gathered  from  many  diflW 
sources  and  verified  by  many  observers  and  experimenters.  These  may  thcrefa«| 
be  fully  accepted  as  ascertained  truth ;  and  a  statement  of  the  leading  ones,  qa» 
from  Mr.  Spencer's  books,  will  show  their  real  significance. 

The  theory  being  that  all  existing  species  are  modifications  of  prcvMf 
existing  forms,  running  from  man  back  to  matter,  it  will  be  well  to  examine  W 
how,  and  under  what  conditions  such  modifications  can  occur.  In  treating* 
adaptation  of  forms  of  organisms  to  their  environment,  Mr.  Spencer  says:  "Sw^ 
the  function  of  any  organ  is  dependent  on  the  functions  of  the  organs  wW 
supply  it  with  materials  and  forces ;  and  since  the  functions  of  these  sul 
organs  are  dependent  on  the  functions  of  organs  which  supply  them  with 
als  and  forces,  it  follows  that  before  any  great  extra  power  of  discharging  its 
tions  can  be  gained  by  a  specially  exercised  organ,  considerable  exua 
must  be  gained  by  a  series  of  immediately  subservient  organs,  and  some  exi 
power  by  a  secondary  series  of  remotely-subservient  organs.      Thus  there 
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^d  numerous  and  wide-spread  modifications/'  Mr.  Spencer  illustrates  this 
lite  fully,  showing  that  to  establish  any  such  modifications  of  a  part  involves 
ification  of  the  whole  organism,  which,  at  best,  he  concludes,  is  necessari- 
)w  process  and  one  requiring  great  time  for  its  accomplishment* 
oncerning  the  limit  to  which  such  modifications  may  be  extended,  he  says : 
general  truth,  that  extra  functions  are  followed  by  extra  growth,  must  be 
rnented  by  the  equally  general  truth,  that  beyond  a  hmit,  usually  soon 
d<  very  little,  if  an^-,  further  modification  can  be  produced.  The  experi- 
from  which  we  draw  the  one  inducdon,  thrust  the  other  upon  us/*  After 
hat  fully  illustrating  this  truth  he  proceeds  :  **  Thus  the  general  fact  appears 
that  while  in  each  individual  certain  changes  in  the  proportion  of  parts  may 
sed  by  the  variation  of  functions,  the  congenital  structure  of  each  individ- 
ts  a  limit  to  the  modifiability  of  every  part.  Nor  is  this  true  in  individuals 
it  holds  in  a  sense,  of  the  species.  Leaving  open  the  question,  whether 
Mnite  time,  indefinite  modifications  may  not  be  produced,  experience 
■hat  within  assigned  times,  the  changes  wrought  in  races  of  organisms  by 
!i  of  condition  fall  within  narrow  limits/*  In  view  of  the  great  difficulty 
cting  such  modifications  at  all  and  in  the  long  time  required  at  best ;  and  b 
f  liie  fact  that  they  are  limited  to  the  congenital  structure  of  the  individual, 
view  of  the  fact  that  the  same  holds  true  of  species,  it  seems  necessary  to 
hat  the  type  of  the  race  cannot  change,  hence  that  there  cannot  be  evolu- 
for  if  the  modifiability  of  both  species  and  individuals  is  limited  within  the 
lilal  structure  of  the  individual,  it  is  impossible  to  conceive  how  that  con- 
structure,  which  is  the  type  of  the  race,  can  become  changed* 
et,  that  there  may  be  and  are,  variations  within  the  limits  of  the  type  of  any 
t  organ  isms,  is  a  fact  patent  to  common  observation  and  recognized  by 
P  Mr.  Spencer  thus  refers  to  it :  **  It  seems  that  in  each  species  of  organ- 
ere  is  a  margin  for  functional  oscilations  on  all  sides  of  a  mean  state,  and 
equent  margin  for  structural  variations;  that  it  is  possible  rapidly  to  push 
►nal  and  structural  changes  toward  the  extreme  of  this  margin  in  any  direc- 
oth  in  an  individual  and  in  a  race  ;  but  that  to  push  these  changes  farther 
direction  and  so  alter  the  organism  as  to  bring  its  mean  state  up  to  the 
e  of  the  margin  in  that  direction,  is  a  comparatively  slow  process, 
lange  of  type,  then,  could  result  only  from  so  pushing  an  individual  organ- 
i  to  this  limit,  and  pushing  those  of  its  offspring  beyond.  The  facts  of 
y  will  illustrate  the  feasibility  of  this.  In  treating  of  heredity,  Mr.  Spencer 
ijese  facts  :     **  First  in  order  of  impurt-^nce  comes  the  fact  that  not  only 

t uniformly  transmitted,  from  an  organism  to  its  offspring,  those  traits  of 
which  distinguish  the  class,  order,  genus  and  species,  but  also  those 
tinguish  the  variety.  We  have  numerous  cases  among  both  plants  and 
s,  where,  by  natural  or  artificial  conditions,  there  have  been  produced 
mt  modifications  of  the  same  species,  and  abundant  proof  exists  that  the 
r  of  any  sub-species,  habitually  transmit  their  distinctive  peculiarities  to 
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their  descendants.''  Again,  it  seems  necessary  to  think  that  if  organisms iuUi 
ally  transmit  the  detailed  peculiarities  of  their  variety,  as  well  as  thcgraH 
peculiarities  of  their  class,  order,  genus,  and  species;  that  there  can  benondl 
ficatiort  of  the  type,  no  matter  how  many  divergent  modifications  may  be  oadl 
for  if  the  typical  peculiarities,  as  well  as  the  minor  details  of  the  variety,  are  til 
transmitted,  it  is  perfectly  manifest  that,  however  many  modifications  miy  k 
transmitted,  or  however  often,  any  change  of  type,  under  such  circumstance^i 
wholly  impossible.  It  is  equally  manifest  that  individual  peculiarities,  as  tell  < 
peculiarities  of  the  variety,  cannot  effect  such  modification,  but  it  will  be  well 
close  the  argument  here,  with  a  statement  of  facts  from  Mr.  Spencer,  he  ajK 
**  While,  however,  the  general  truth  that  organisms  of  a  given  type,  uDifom^ 
descend  from  organisms  of  the  same  type,  is  so  well  established  by  infi* 
illustrations,  as  to  have  assumed  the  character  of  an  axiom,  it  is  not  univeisdlf 
admitted  that  non-typical  peculiarities  are  inherited."  Mr.  Spencer,  as  wH k 
seen  in  the  quotations  already  made,  believes  that  such  non-typical  pccuIianW 
are  transmitted,  but  here  he  shows  that,  while  there  is  no  dispute  among biolopi 
about  the  transmission  of  typical  peculiarities,  such  transmission  of  non-typifl 
peculiarities,  by  which  alone  evolution  could  be  effected,  is  disputed.  Thertto| 
it  seems  perfectly  safe  to  think  that  in  the  face  of  such  dispute,  in  the  ibscMC^' 
universally  admitted  facts,  showing  that  such  peculiarities  are  transmitted,  «i 
with  the  transmission  of  typical  peculiarities  so  infinitely  illustrated  that  the  M 
of  its  occurrence  has  assumed  the  character  of  an  axiom,  there  is  no  wantttif 
asserting  any  change  of  type  resulting  from  heredity,  while,  as  already  sho«| 
established  facts  show  it  to  be  impossible. 

But  if  in  view  of  such  considerations,  it  were  possible  to  conceive  of  s>4 
modifications  being  effected  in  the  inheritance  of  individual  variations,'* 
question  of  the  permanence  of  such  changes  would  become  an  interesting  (H^^ 
and  it  may  be  well  to  examine  the  facts  of  biological  science  on  this  branch  i 
the  subject;  and  Mr.  Spencer's  Biology  furnishes  all  that  are  needed.  Hcstpi 
**  Pursuing  the  argument  further,  we  reach  an  explanation  of  the  third  gttW 
truth,  namely:  that  organisms  and  species  of  organisms,  which,  undernetc* 
ditions,  have  undergone  adaptive  modifications,  soon  return  to  something  B* 
their  original  structures,  when  restored  to  their  original  conditions.  Seeing,  ^ 
we  have,  how  excess  of  action  and  excess  of  nutrition  in  any  part  of  an  organifflj 
must  affect  action  and  nutrition  in  subservient  parts,  and  these  again  in  otfc* 
parts,  until  the  reaction  has  divided  and  sub-divided  itself  throughout  the  * 
ganism,  affecting  in  decreasing  degrees  the  more  and  more  minute  ^ 
more  and  more  remotely  implicated,  we  see  that  the  consequent  dtfB^ 
in  the  great  mass  of  the  organism  must  be  extremely  slow.  Hence,  if* 
need  for  the  adaptive  modification  ceases,  before  the  great  mass  of  the  orpi 
ism  has  been  much  altered  in  its  structure  by  these  ramified  but  minute  «• 
tions,  we  shall  have  a  condition  in  the  specially  modified  part  that  is  n<^ 
equilibrium  with  the  rest.     All  the  remotely  affected  organs,   as  yet  but  SbM 
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d,  will,  in  ihe  absence  of  ihe  perturbing  cause,  resume  very  nearly 
yrevious  actions.  The  parts  that  depend  on  them  will  consequently, 
.  by,  do  the  same,  until,  at  length,  by  the  reversal  of  the  adaptive  process, 
{an   at   first  aHected  will  be   brought   back  almost  to  its  original  state. 

a  somewhat  elaborate  explanation  of  the  process  by  which  a  commonly 
td  fact  is  brought  about*  It  is  not  a  new  idea  to  people  who  have  had 
rnce  with  either  vegetable  or  animal  life  that  any  changes  wrought  in  either, 
ttire  or  breeding,  aVe  speedily  lost  if  the  artificial  conditions  be  withdrawn, 
lually  true  in  whatever  direction  the  modifications  have  been  wrought,  for 
ill  soon  rise  from  a  lower  state  to  a  higher,  as  well  as  fall  from  a  higher  to  a 
when  natural  conditions  are  restored.  How  difficult  it  is  to  effect,  and 
icdulous  care  it  requires  to  maintain  such  changes,  is  well  known  both  in 
bles  and  animals.  If,  then,  it  is  so  difficult,  and  involves  so  many  resisted 
ps  to  effect  such  modifications;  if  they  are  possible  only  within  such 
\  limits,  never  affecting  the  type ;  if  they  are  of  such  doubtful  transmission 

erity,  while  typical  peculiarities  are  certainly  transmitted,  and  if  they  arc 
cult  to  maintain  in  the  individual  and  so  easily  lost,  it  is  difficult  to  see 
jecies  can  have  arisen  in  the  way  alleged. 

Wt  facts  might  be  held  to  dissipate  the  evolution  theory  in  this  part  of  na- 
>ut  there  are  further  well  esLiblished  facts  of  science  that  have  an  important 
K  upon  this  subject.  The  origin  and  form  and  composition  of  the  germs  of 
■1  forms  of  life,  vegetable  and  animal,  are  developed  into  embryos  and  sub- 
Rly  into  adult  organisms,  is  pretty  well  known ;  and  Mr.  Spencer  presents  a  fair 
aent  of  the  facts  so  far  as  he  uses  them.  He  says :  *'  The  germ  out  of  which  a 
■being  is  evolved,  differs  in  no  visible  respect  from  the  germ  out  of  which 
^imal  and  plant  is  evolved."  Mn  Spencer  follows  this  with  a  statement 
t  process  of  germ  development,  showing  that  germs,  indistinguishable  in 
cter  if  not  indentically  the  same,  in  developing,  travel  a  little  way  together 
eparate  by  degrees  into  the  m)  riad  forms  of  vegetable  and  animal  life.  These 
»,  in  their  uUiraate  state  as  germs,  are  but  nucleated  cells  of  protoplasmic 
ir,  a  description  of  which  is  given  by  Mr.  Spencer  in  an  appendix  to  his  first 
^  of  biology.  He  says:  **  In  the  early  world,  as  in  the  modern  laboratory, 
w  types  of  organic  substances,  by  their  natural  action,  under  fit  conditions, 
■  the  superior  types  of  organic  substances,  ending  in  organ izable  proto- 
K  and  it  can  hardly  be  doubted  that  the  shaping  of  organ  izable  protoplasm, 
fe  a  substance  modifiable  in  multitudinous  ways  with  extreme  facility,  went 
;er  the  same  manner.  As  I  learned  from  one  of  our  first  chemists,  Prof, 
eland,  protein  is  capable  of  existing  under  probably  at  least  a  thousand  dif- 

timeric  forms  j  and,  as  we  shall  presently  see,  is  capable  of  forming,  with 
d  other  elements,  yet  more  intricate,  compositions  that  are  practically 
te  in  their  varieties.  Exposed  to  those  innumerable  modifications  of  condi- 
■bich  the  earth's  surface  afforded,  here  in  the  amount  of  light,  there  in  amount 
K  and  elsewhere  in  the  mineral  quality  of  its  aqueous  medium,  this  extreme- 
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ly  changeable  sybstance  must  have  undergone,  now  one,  now  another, 
countless  meiaraorphoses.*' 

This  is  a  brief,  but  adequate  statement  of  most  important  scientific  fa( 
brings  to  view  the  character  of  protoplasmic  matter,  from  which  the  prima 
cells  from  which  all  living  organisms,  vegetable  and  animal,  spring;  and  of  i 
they  are  chiefly  composed.     It  shows  us  that  it  can  be,  and  now  is,  produo 
laboratory,  which  warrants  Mn  Spenccr^s  induction,  that  during  the 
which  things  were  being  formed,  the  conditions  of  the  laboratory  were  more  < 
fully  realized  in  nature,  for  the  laboratory  has  not  yet  demonstrably  developdj 
toplasm  into  an  organism,  while  nature  has.   It  shows  the  exceeding  modifia! 
of  this  matter  and  its  susceptibility  of  being  developed  into  all  most  infinite  Toj 
of  organisms  and  it  warrants  the  conclusion  that  it  was  formed'in  the  great  Ub 
tory  of  nature,  over  a  long  period  of  time,  and  under  many  various  co&dill| 
and  hence  would  most  likely  be  developed  into  many  varieties  of  organist 
stead  of  one  primordial  form  from  which  all  others  were  subsequently  evdJ 
It  gives  also  the  history  of  all  living  forms,  from  organic  matter  up  to  thej 
and  the  history  of  the  germs,  through  the  embryonic  stages  has  just  been  m 

Here  arises  the  question,  by  what  agency  has  inorganic  matter  been  LliDsl 
veloped  mto  organic  matter,  then  into  protoplasm,  then  into  germs,  then  i 
embryos,  and  then  into  adult  individuals?  Mr.  Spencer  attributes  this 
force,  which  as  expressed  in  motion  he  says  follows  the  line  of  least  resisu 
Here  recall  the  facts  already  quoted  concerning  the  great  difficulty  of  tSec 
changes  in  developed  organisms,  and  the  extreme  modifiability  of  protopl 
matter,  and  the  question  as  to  which  appears  the  line  of  least  resistance  cm] 
answered  only  in  one  way,  which  is  unfavorable  to  the  evolution  theory, 
unfailing  transmission  of  the  typical  peculiarities,  it  has  already  been  sboi 
makes  the  origin  of  species,  in  the  way  alleged,  inconceivable;  and  itisseealj 
the  character  of  protoplasm  and  the  law  of  force  show  quite  a  different  ortgiaf 
that  alleged.  The  creation  theory  as  it  is  presented  in  the  Bible,  contciupi 
that  all  species  had  a  common  origin  in  the  great  laboratory  of  nature.  Sew 
formulated  by  the  evolutionists,  shows  that  this  common  origin  was  in  proto 
It  shows  also  that  the  origin  of  the  individual  is,  and  always  have  been,  int 
ement,  the  laboratory  of  nature  being  confined,  subsequent  to  the  for 
organisms,  to  the  bodies  of  the  organisms.  Evolution  breaks  this  order! 
in  assuming  one  origin  for  the  individual  and  a  different  one  for  the  species. 

The  next  question  that  presents  itself  for  consideration  is,  why  do  proioptaJ 
cells,  indistinguishable  from  each  other,  develop  into  such  varied  forms,  ani 
ways  in  the  same  form  as  the  parent  organisms  ?    Mr,  Spencer  offers  an  ap^ 
tion  of  this  phenomenon,  but  it  is  too  long  for  quotation.      It  is  to  the  ( 
protoplasmic  matter  is  composed  of  molecules,  each  of  which  is  consti 
many  atoms ;  and  that  the  complexity  of  the  molecules  arising  from  such  1 
tion  is  attended  with  a  hke  complexity  of  polarity,  which  gives  to  the  cell  j 
a  tendency   thus  to  develop  in  a  certain  way.      This,  it  must  be  obscrvcd,J 
theory  based  upon  several  other  theories.     In  the  first  place,  the  atomic  < 
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I  of  matter  is  a  theory;  and  the  polarity  of  such  atoms  is  also  a  theory;  both 
fhich  appear  to  be  true,  but  neither  of  which  has  been  demonstrated  by  ex- 
iment.  To  these  Mr.  Spencer  adds  the  additional  theory  that  these  atoms  are 
tke,  and  that  their  polarity  is  unlike;  for  in  no  other  way  could  their  combi- 
[on  produce  a  complex  molecule,  or  their  polarity  thus  combined  constitute  a 
iplex  polarity.  This  assumed  unlikeness  of  atoms,  and  of  polarity  of  atoms, 
naccounted  for.  It  is  not  embraced  in  his  definition  of  evolution — and  intc^ 
noD  of  matter  and  a  dissipation  of  moHon^ — for  it  is  an  integration  of  some- 
\%  eke  than  matter — an  integration  of  polarity.  These  complex  molecules  he 
||  •♦Physiological  Units."  From  what  has  already  been  said  of  them,  it  would 
b  that  they  rest  upon  a  very  doubtful  basis;  but  if  this  weakness  be  over- 
bed, and  their  existence  and  adequacy  be  conceded,  it  will  be  found  that  other 

greater  difficulties  are  encountered.  If  it  be  conceded  that  there  are  such 
5,  -and  that  to  their  existence  is  due  the  tendency  of  matter  to  grow  into 
%\n  defined  forms,  the  mystery  is  removed  one  step  further  back,  and 
e  occurs  the  question,  why  does  organic  matter  form  itself  into  such 
plex  units?  If  this  be  accounted  for  by  the  same  principle,  which  it 
g^  must  be  done,  because  all  the  laws  of  evolution  are  general  and, 
Hkppropriate  modification,  apply  alike  to  all  parts  of  the  process,  the 
l5y  is  again  removed^  and  the  question  occurs :  why  does  inorganic 
tcr  have  a  tendency  to  form  itself  into  organic  matter?  This  question 
ilQt  be  answered  by  the  same  principle,  for  there  is  no  form  of  matter  behind 
inorganic  form.  These  physiological  units,  therefore,  appear  to  lead  to  an 
aswcrable  question,  and  explain  the  fact  in  explanation  of  which  it  is  offered, 
f  by  a  removal  of  the  mystery  supposed  to  be  explained. 

If,  then,  the  only  theory  advanced  by  Mr.  Spencer  to  explain  this  phe- 
ienon»  which  lies  at  the  foundation  of  all  animal  and  vegetable  forms,  fails  to 
lain  it,  it  is  safe  to  assume  that  an  explanation  must  be  sought  elsewhere.  In 
fccnt  paper  on  the  **  Unity  of  Nature,''  it  is  referred  to  the  Duke  of  Argyll, 
Ke  book  on  **  The  Reign  of  Law''  sufficiently  establishes  his  standing  as  a 
htist  and  thinker.     He  says:     *' There  are  structures  in  nature  which  can  be 

I  in  the  process  of  construction.  There  are  conditions  of  matter  in  which  its 
ides  can  be  seen  rushing,  under  the  impulse  of  invisible  forces,  to  take  their 
ointed  places  in  the  form  which  is  to  them  a  law.  Such  are  the  facts  visible 
kc  process  of  crystallization.     In   these  we  see  the  particles  of  matter  passing 

II  one  *  molecular  condition'  into  another;  and  it  is  impossible  that  this 
Mge  can  be  ascribed  either  to  the  old  arrangement,  which  is  broken  up,  or  the 
f  arrangement  which  is  formed  in  its  stead.  Both  structures  have  been  built 
^Itt  of  elementary  materials  by  some  constructive  Agency  which  is  the  master 

not  the  servant — the  cause  and  not  the  consequence  of  the  movements 
ph  are  effected,  and  of  the  arrangement  which  is  the  result.     And  if  this  be 

of  crystalline  forms  in  the  mineral  kingdom,  much  more  is  \\  true  of  organic 
Is  in  the  animal  kingdom/* 
lo  some  form  and  under  some  name  all  creeds  and  philosophies  have  reco^- 
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nized  this  Agency  in  nature.  It  lies  below  the  forms  and  laws  of  nature, 
such  every  science  recognizes  it  and  knows  it  by  its  methods  of  working,  whki 
constitutes  the  laws  of  science.  That  it  is  a  unity  there  is  no  longer  a  doubt,  ii 
it  is  found  all  sciences  harmonize  with  each  other,  and  classifications  in  natn 
are  not  sharply  definite  but  arbitrary  distinctions  made  for  the  convenience  c 
knowledge.  Of  its  limitation  in  space,  if  it  have  any,  man  can  gain  no  infoi» 
tion;  for  it  shapes  not  only  all  earthly  forms,  inorganic  and  organic,  butitshape 
the  earth  itself,  and  the  stars,  and  systems  of  stars,  and  binds  them  together 
unity  and  harmony  of  movement.  A  place  in  nature  where  it  is  not  is  incM 
ceivable ;  it  is  the  author  of  all  phenomena.  Wherever  phenomena  occur,  thd 
it  is  present  and  at  work.  It  penetrates  and  permeates  all  things.  It  has  bed 
observed  of  the  ether,  that  it  is  so  subtile  that  it  might  float  through  the  most  soB 
substances  with  the  ease  with  which  air  floats  through  a  grove  of  trees;  butiB 
Agency  is  so  much  more  subtle  that  it  penetrates  the  ether  and  gives  it  its  vibiattf 
power.  It  is  the  same  that  the  atheist  has  called  the  "potentiality  of  matUt,"^ 
and  that  Mr.  Spencer  calls  unknowable  force. 

Since  it  is  such  Agency  that  breaks  up  and  forms  combinations  of  nuW^ 
what  must  reason  conceive  to  be  its  character  ?  The  structures  it  forms  are 
definite  construction  and  adapted  to  the  performance  of  definite  functions, 
thrusts  upon  us  the  induction  of  design  and  purpose.  Design  and  purpose, 
the  form  of  the  structure  through  which  they  are  expressed  anterior  to  its  foiBfc 
tion,  can  be  only  conceptions  in  a  thinking  mind.  Their  enforcement  throop 
a  material  structure  can  be  conceived  only  as  an  expression  of  wilL^  Andi^ 
manifest  that  forms  cannot  be  thus  constructed  in  a  definite  way  and  for  a  dcfiwK 
purpose  by  a  constructive  Agency  that  is  not  conscious  of  the  purpose  and  dcsip 
and  the  structure,  which  implies  that  this  Agency  is  possessed  of  what  man  to 
called  feeling.  These  qualities  constitute  personality,  which  shows  that  Ai 
agency  in  nature,  apprehended  by  science,  is  the  same  as  had  been  previoai 
apprehended  by  religion  and  worshiped  under  the  name  of  God.  However  i 
may  be  defined,  and  by  whatever  name  it  may  known,  the  mind  necessiril 
ascribes  to  it  the  same  qualities,  the  same  characteristics  and  the  same  functi« 
in  nature.  It  rules  and  guides  the  universe,  and  is  the  power  that  gives  it  actki 
It  is  not  in  physics  alone  that  it  is  apparent,  but  its  hand  is  perceptible  also 
the  world  of  morals  and  of  mind.  Ever  present  everywhere,  the  movcmc 
of  an  atom  or  a  world,  the  slightest  shade  of  thought  and  feeling  or  the  m< 
momentous  events  are  alike  matter  of  its  knowledge.  There  is  no  abyss  of  dai 
ness  and  mystery  between  it  and  man.  Little  as  man  knows  of  its  infinite  wa] 
it  is  nevertheless  as  much  a  present  reality  as  himself.  It  is  his  constant  to 
panion  in  his  joys  and  sorrows,  in  his  trials  and  triumphs,  and  in  his  beneficienc 
and  his  crimes;  and,  doubtless,  conscious  of  many  of  his  motives  of  which 
takes  no  cognizance  himself.  It  requires  of  him  obedience  to  the  laws  of  1 
own  being  as  the  condition  of  his  highest  happiness,  and  has  affixed  to  disd 
dience  the  penalty  of  pain. 


W,  W,  Alexander,  of  this  city,  has  in  use  a  chronograph,  of  his  own 
nd  construction,  by  the  use  of  which  he  is  enabled  to  determine  the  time 
s  passage  across  the  meridian,  or,  more  exactly,  across  the  five  vertical 
of  his  transit,  and  to  note  the  time  the  star  is  bisected  by  the  wire,  to  the 
the  hundreth  part  of  a  second  by  merely  pressing  a  spring, 
principle  is  as  follows:  A  round  disk  of  paper,  placed  ypon  a  horizontal 
wood  four  inches  in  diameter,  is  made  by  accurately  running  clock-worlc 
uround  once  in  a  minute  of  sidereal  time,  or  nearly  so,  (  a  slight  variation 
corrected).     A  needle  point  is  arranged  at  a  short  distance  above  the 
|disk,  which  simultaneously  with  the  pressing  of  the  spring,  makes  a  hole 
per  and  readjusts  itself  in  position  in  less  than  the  hundredth  part  of  a 
At  each  round  of  the  disk,  the  needle  point  moves  in  toward  the  center 
per  the  sixteenth  part  of  an  inch,   which  prevents  confusion  in  distin- 
ng  the  punches.     To  illustrate  its  use,  tak?  the  following  example : 
^ose  an  occultation  of  a  star  by  the  moon,  or  an  eclipse  ( the  time  of  which 
to  be  known)  takes  place  at  about  8  h,  and  5  m.      Then  at  five  or  ten 
before  that  time,  arrange  and  place  the  disk  of  paper  in  position  and  start 
lonograph  running ;    then  observe  by  a  standard  clock  or  chronometer 
or  beginning  of  some  exact  minute ;  then  touch  the  spring,  which  marks 
tr;  then  go  to  where  the  observation  is  to  be  made,  and  simultaneously 
occurrence  again  press  the  spring,  and  another  mark  is  left  on  the  paper 
lien  remove  the  disk  and  place  it  on  the  reading  dial,  which  will  show, 
Jative  positions  of  the  marks,  the  interval  from  the  time  of  the  first  mark 
the  one  made  at  the  time  to  be  noted,  to  the  tenth  or  one  hundredth  of 
.     In  this  case  suppose  it  showed  4  m.  12.7  s,;  add  this  to  the  time  of 
mark,  8  h.  i  m,,  which  gives  S  h.  5  m.  13.7  s.,  the  time  by  clock  or 
eter  at  which  the  occurrence  took  place.     Then  by  knowing  the  error  of 
or  chronometer,  from  previous  observations  with   the  chronograph  and 
ic  observation  may  be  made  exactly  correct,  in  time,  by  adding  or  sub- 
Ibis  diflference  (/.  r  aside  from  personal  equation). 
ilher  feature  in  its  favor  is  this,  that  the  marks  on  the  disk  are  permanent, 
be  preserved  and  read  at  leisure,  thus  obviating  the  necessity  of  using 
;hts  for  night  work  and  careful  scrutiny  of  delicate  lines  and  points  at 
It  of  observation. 

Alexander  is  a  close  and  careful  observer,  and  invented  this  instrument 
T  his  own  use  and  convenience,  but  on  account  of  its  simplicity,  dura- 
I  accuracy,  it  will  doubtless  be  found  so  highly  useful  as  to  be  speedily 
by  other  astronomers. 


■I 
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THE  SUN  AND  PLANETS  FOR  JANUARY,   1881. 

BY  W.  W.  ALEXANDER,  OF  KANSAS  CITY. 

The  Sun  on  the  ist  culminates  or  passes  the  meridian  at  00  h.  4  m.  6.82  s.,t| 
an  elevation  of  27°  57',  and  on  the  31st  at  00  h.  13  m,  47.31  s.,  at  an  devalioi 

of  33°  42'. 

The  sidereal  time  of  mean  noon  on  the  ist  is  18  h.  46  m.  07.97  s.,  and  ci 
the  31st  20  h.  44  m.  24.69  s. 

Mercury  on  the  ist  will  culminate  at  11  h.  2  m.,  a.  m.,  at  an  elevation  of  17* 
07',  and  on  the  31st  at  00  h.  33  m.  p.  m.,  at  an  elevation  of  32®  56'.  On  Ae 
26th  it  is  in  superior  conjunction  with  the  Sun. 

Venus  on  the  ist  will  culminate  at  2  h.  57  m.  p.  m.,  at  an  elevation  of  35* 
23',  and  on  the  31st  at  3  h.  07  m.  p.  m.,  at  an  elevation  of  49®  56^  Itsapptf- 
ent  diameter  on  the  ist  is  16",  and  on  the  31st  20".  It  is  fast  increasing  in^- 
parent  size  and  brilliancy. 

Mars  on  the  ist  will  culminate  10  h.  33  m.  a.  m.  at  an  elevation  27*  id^, 
and  on  the  31st  at  10  h.  12  m.  a.  m.,  at  an  elevation  of  27^  25'.  It  is  quite 
small  and  hard  to  see,  but  is  slowly  enlarging. 

Jupiter  on  the  ist  will  culmiitate  at  5  h.  55  m.  p.  m.,  at  an  elevation  of  54^ 
05',  and  on  the  31st  at  4  h.  12  m.  p.  m.,  at  an  elevation  of  55®  46'.  It  is  slov- 
ly  decreasing  in  size  and  splendor. 

Saturn  on  the  ist  will  culminate  at  6  h.  38  m.  p.  m.,  at  an  elevation  of  57* 
13',  and  on  the  31st  at  4  h.  45  m.  p.  m.,  at  an  elevation  of  57**  48'.  Itsrii^ 
are  again  slowly  opening  out  to  view,  but  its  size  and  brilliancy  is  decreasing. 

Uranus  on  the  ist  will  culminate  at  4  h  16  m.  a.  m.,  at  an  elevation  of  58^ 
04',  and  on  the  31st  at  2  h.  15  m  a.  m.,  at  an  elevation  of  58*^  22'. 

Neptune  on  the  ist  will  culminate  at  7  h.  51m'  p.  m.,  at  an  elevation  of  64* 
32',  and  on  the  31st  at  5  h.  53  m.  p.  m.,  at  an  elevation  of  64®  33'. 

The  Moon  on  the  ist  culminates  at  i  h.  16  m.  p.  m.,  and  on  the  31st  at  i  i 
44  m.  p.  m.  On  the  3d  it  is  a  little  south  of  Venus,  and  on  the  6th  and  7thitii 
a  little  north  of  Jupiter  and  Saturn,  and  on  the  27th  it  is  very  close  to  Mars. 


BOOK  NOTICES. 


Report  of  the  Commissioner  or  Education  for  the  Year  1878:  Hon.  Johi 
Eaton,  Commissioner.  Government  Printing  Office :  1880;  pp.  730,  octato. 
We  have  heretofore  referred  to  the  work  accomplished  by  General  Eaton  as 
most  valuable  and  useful  in  matter  as  well  as  creditable  in  form,  both  to  the  Got- 
ernment  and  to  himself,  and  we  can  only  at  present  repeat  this  conviction,  thougb 
an  abstract  of  the  volume  before  us  would  be  far  more  satisfactory,  had  we  the 
space  for  it 


The  sources  of  information  from  which  the  matter  of  the  Report  is  derived 
Reports  from  States,  Territories,  and  cities,  from  schools  of  all  classes,  and 
irom  all  other  institutions  of  an  educational  character,  as  libraries  and  museums. 
this  material  has  increased  more  than  eight-fold  since  1870.  To  this  must  be 
idded  the  foreign  material,  reports  and  periodicals  which  are  examined  and  the 
lost  important  information  they  contain  summarized  by  the  translator. 

The  Report  is  full  and  comprehensive,  including  information  on  almost  every 
K)int  connected  with  the  education,  not  only  of  the  children  of  each  State,  but 
>f  its  teachers,  its  deaf  and  dumb,  and  blind,  its  medical,  theological  and  law 
tudents;  also  its  libraries,  educational  benefactions,  its  colleges  and  universities, 
:hools  of  science,  and  the  educational  publications  and  patents.  Following  this 
an  account  of  education  in  foreign  countries,  and  finally  of  the  representation 
rf  education  in  the  United  States  in  the  Paris  Exposition  of  1878,  where  121 
remiums  were  taken  as  awards  in  various  classes,  besides  a  gold  palm  to  Gen. 
^ton,  the  cross  of  the  Legion  of  Honor  to  Dr.  John  D,  Philbrick,  the  superin- 
endent,  and  three  silver  palms  to  Messrs.  Harris,  Kiddle  and  Wilson,  being  nearly 
me-sixth  of  the  whole  number  of  awards  made  in  this  department  of  the  Expo* 
ition.  This  shows  how  highly  the  world  regards  the  school  system  of  the  Unitj 
tates. 


turn  Rhyme  of  the  Border  War:     By  Thomas  Brower  Peacock.     New  York: 
G.  W.  Carleton  &  Co,  1880,  pp.  162,  12  mo,  $1.00* 

This  is  a  handsomely  printed  volume,  by  a  gentleman  of  Topeka  who  has 
klready  acquired  a  fair  reputation  as  a  writer  of  poetry.     This  reputation  will  be 
no  wise  lessened  by  his  latest  effort,  which  contains  many  genuinely  poetic 
cies  and  lofty  passages.     The  iniroductory  lines  are  especially  good,  and  many 
>f  ihe  descriptions  of  scenery  and  character  are  finely  conceived  and  delicately 
ortraycd.     Among  these  we  can  only  lake  time  to  mention  the   Poet  and  Song 
bich  abounds  in  such  gems. 

The  poem  will  doubtless  meet  with  a  better  reception  in  localities  more 
MDOte  from  the  scenes  of  the  events  described  than  in  their  vicinity,  since  it  will 
?  almost  impossible  to  arouse  any  enthusiasm  in  the  minds  of  those  who  partici- 
pated in  them  or  of  those  who  knew  the  outlaws  that  are  made  prominent  in  this 
K>ok,  on  either  side,  regarding  their  characters  or  deeds.  Civil  war  is  not  the 
lOSt  exalted  theme  for  the  poet,  at  best,  and  the  warfare  of  this  Border  lacked 
learly  all  the  elements  of  true  poetry.  Still,  we  must  give  Mr.  Peacock  credit 
having  made  the  most  of  his  material  and  for  having  much  of  the  imagination 
Bd  descriptive  power  that  belong  to  the  poet.  Experience  and  cultivation  of  his 
turally  fine  qualifications  will  correct  the  defects  in  versification  common  to  all 
loong  writers,  and  we  may  expect  to  see  him,  in  riper  years,  attain  an  enviable 
iQsitioD  among  western  authors. 
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Os  THE  Origik  or  Species  :  By  Thomas  H.  Huxley,  F.  R.  S.,  F.  L.  S.,  pp.  i^^ 
Quarto.     J.  Fitzgerald  &  Co.,  New  York,  1880,  15c. 

This  re-print  of  the  six  lectures  of  Prof.  Huxley,  on  the  causes  of  tlie  pheno» 
cna  of  organic  nattire,  makes  up  Number  Sixteen  of  the  well-known  and  popuk 
Humboldt  Library.  No  more  interesting  lectures  were  ever  delivered,  and  whethar 
one  agrees  with  the  author  in  all  of  his  conclusions  or  not,  he  cannot  help  bcinj 
attracted  and  instructed  by  the  graceful  style  and  multitude  of  facts  presented. 

To  those  who  want  such  works  in  a  cheap  form,  the  Humboldt  Library  ofifos 
a  tempting  prixc 


OTHER  PUBLICATIONS    RECEIVED. 

Annoil  Report  and  Statistics  of  the  Meteorology  and  Mortality  of  the  Citjr 
of  Oakland.  California,  by  J.  B.  Trembly,  M.  D. ;  Longevity,  No.  15  HumboW* 
Library  series,  J.  Fitrgerald  &  Co.,  New  York;  Abridgement  of  the  Nautical 
Alm.xaac  for  iSSi,  Riggs  &  Bro.,  Phila. ;  Maritime  Meteorology,  by.  Thompsoi* 
R  MauTT,  Phila.;  Quarterly  Botanical  Index,  L.  B.  Case,  Richmond,  Ind; 
AachooT  Repcblican,  A.  S.  Lyndsay,  Anthony,  Ks.;  Weekly  Herald,  Dr.  Stephen 
Bowers.  Clinton,  Wis. 

The  Liberawy  Naws^  published  by  F.  Leypoldt,  New  York,  will  be  found  1 
mo6t  trseful  periodical  to  all  persons  desirous  of  keeping  up  with  the  literary  pro^ 
r^^  of  the  day,  or  who  require  assistance  in  building  up  either  private  or  public 
libraries. 


METEOROLOGY. 


MKIKOROLOGICAL    OBSERVATIONS    AT    WASHBURN    COLLEGE 

TOPEKA,  KANSAS. 

PROF.  J.  T.   LOVEWKLL. 

Frv>m  November  20  to  December  20,  1880,  the  period  embraced  in  this  report, 
hAs  lx^en  characterized  by  a  continuance  of  the  cold,  dry  weather  which  prevailed 
in  the  tin>t  twenty  days  of  November.  By  reference  to  the  tables  below,  it  will 
be  seen,  that  during  the  last  ten  days  the  temperature  has  averaged  more  than  ten 
dcjjroes  higher  than  in  the  two  decades  previous.  The  relative  humidity  has  also 
Won  greater  and  the  barometric  pressure  lesss  The  temperature  has  fallen  below 
>er\>  but  once— December  6th,  when  it  was  -03°.  This  followed  the  night  after  a 
vii^lcnt  gale  of  wind  which  blew  from  the  NW.  for  five  hours,  with  a  velocity  of 
nearly  fifty  miles  per  hour.     The  same  storm  brought  snow  in  many  other  places 
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It  and  north.  Snow  has  fallen  here  on  three  days :  November  a4th 
\XiA  December  i6th.  Not  more  than  one  inch  remained  on  the  ground 
e.  The  highest  temperature  reached  was  6i°,  on  December  13th.  The 
ressur^was,  reduced  to  sea-level  and  32**  F.,  30.68  inches,  Nov.  21st; 
was  a9.32  inches,  December  4th,  preceding  ihe  gale  mentioned  above, 
ain-fall  has  been  very  light  but  the  air  has  been  moist,  especially  during 
J  days,  preventing  excessive  evaporation.  Ice  has  formed  abundantly 
cr  and  a  large  supply  is  being  gathered  for  the  ice  houses, 
ailes  tra^^eled  by  the  wind  has  been  more  than  one  thousand  less  than 
Lis  month,  and  on  the  day  before  the  gale,  December  4th,  the  total  num- 
s  traveled  was  but  seventy-four,  the  smallest  distance  in  one  day  recorded 
raometer  ^ince  it  was  set  up  last  May. 

tECORDS   DEDUCED   FROM   AVERAGES   OF   DAILY    OBSERVATIONS. 
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SCIENTIFIC    MISCELLANY, 


GENERAL  WILLIAM  B.  HAZEN^ 

ral  Hazen,  the  newly  appointed  successor  to  the  late  General  Myer  as 
sal  Officer  of  the  array,  was  born  in  Vermont,  appointed  a  cadet  at 
It  from  Ohio,  and  is  now  a  little  more  than  fifty  years  of  age.  His 
itry  into  the  army  was  in  1855,  as  Brevet  Second  Lieutenant  of  the 
ry.  He  was  made  Captain  in  the  8th  Infantry  in  May,  1861.  At  the 
imcnt  of  the  War  of  the  Rebellion  he  was  on  duty  at  West  Point  as  an 
in  Infantry  Tactics,  which  position  he  gave  up  to  accept  the  Colonelcy 
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of  the  41st  Ohio  Volunteers  in  November,  1861.  His  distinguished  senics 
caused  his  rapid  promotion,  being  placed  in  charge  of  a  brigade  early  in  JanoaiT^ 
1862,  and  appointed  Brigadier  General  of  Volunteers  in  November,  1S62.  & 
I  was  highly  complimented  for  his  ability  and  gallantry  at  Murfreesborobj  Geonl 
Rosecrans,  and  afterward,  for  similar  services  at  Chicamauga  and  ChjilUiiaog|L 
by  General  Thomas.  In  April,  1865,  he  was  commissioned  Major  Gecienl  il 
Volunteers  **for  long  and  continued  service  of  the  highest  cluu-acter  aodlit 
special  acts  of  gallantry  and  service  at  Fort  McAllister/' 

Since  the  war  he  has  continued  to  serve  his  country  as  Cofoncl  in  the  rcfalQ 
army,  and  has  written  several  works  as  the  results  of  his  observations  at  booe 
and  abroad.  After  his  return  from  Prussia,  where  he  accomf>anied  the  amiT  tj 
the  campaign  against  France  and  was  present  with  it  during  its  iuvesuiicflt  of 
Paris,  he  wrote  "The  School  and  the  Army  in  Germany  and  France/*  in  whid 
he  gave  the  credit  of  the  superiority  cf  the  German  soldiers  to  their  tboroagi 
training  in  the  public  schools  of  their  country.  I^ter  he  published  a  report  d 
the  "Barren  Lands  of  the  Interior  uf  the  United  States,"  besides  numeroai 
I  magazine  articles  at  different  times.  His  confirmation  was  made  by  the  auafli- 
^fnous  vote  of  the  senate,  and  it  is  the  universal  verdict  of  the  press,  so  i^  as  »e 
have  seen  that  the  appointment  was  one  of  the  best  that  could  have  been  nude 
from  the  regular  army. 


A  writer  in  a  London  paper,  in  discussing  the  photophone,  says :  The  prob- 
lem which  Prof,  Bell  has  attacked  is  that  of  the  transmission  of  speech,  aot  by 
wires,  electricity  or  any  mechanical  medium,  but  by  the  agency  of  light  Tb* 
instrument  which  embodies  the  solution  of  this  problem  he  has  named  the  photo- 
phone.  It  bears  the  same  relation  to  ihe  telephone  as  the  heljograph  bears  to  the 
telegraph.  You  speak  to  a  transmitting  instrument  which  flashes  the  vibratium 
along  a  beam  of  light  to  a  distant  station,  where  a  receiving  instrument  reconverts 
the  light  into  audible  speech.  As  in  the  case  of  that  exquisite  instrument,  the 
telephone,  so  in  the  case  of  the  photophone,  the  means  to  accomplish  this  ead 
are  of  the  most  ridiculous  simplicity.  The  transmitter  consists  of  a  plain  silvere<J 
mirror  of  thin  glass  or  mica.  Against  the  back  of  this  flexible  mirror  the  speiker*! 
voice  is  directed,  A  powerful  beam  of  light  is  caught  from  the  sun  and  directed 
upon  the  mirror  so  as  to  be  reflected  straight  to  the  distant  station.  This  beuft 
of  light  is  caused  by  the  speaker's  voice  to  be  thrown  into  corresponding  vibri- 
tions.  At  the  distant  station  the  beam  is  received  by  another  mirror  and  coflr- 
centrated  upon  a  simple  disk  of  hard  rubber,  fixed  as  a  diaphragm  across  the  cnil 
of  a  hearing  lobe.  The  intermittent  rays  throw  the  disk  into  vibration  in  a  wif 
not  yet  explained,  yet  with  sufiicient  power  to  produce  an  audible  result,  iKus 
reproducing  the  very  tones  of  the  speaker.  Other  receivers  may  be  used,  in 
which  the  variation  in  electrical  resistance  of  selenium  under  varying  ilJuminatioo 
is  the  essential  principle.  Other  substances  beside  hard  rubber — gold,  selenium* 
iron,  paper,  and  notably  antimony — are  similarly  sensitive  to  light. 


POPULATION   OF   THE  GLOBE, 
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POPULATION  OF  THE  GLOBE. 


According  to  **  Die  Btvolkimng  der  Erde^^*  published  by  Messrs,  Behm  and 
^Hgner,  Europe  has  a  population  of  315,929,000  inhabitants;  Asia  has  §54,707,- 
Africa  has  205,679,000;  America,  95,495,000;  Australia  and  Polynesia, 
,31,000  ;  the  Polar  regions,  82,000,  which  give  altogether  a  total  of  1,45 5*92 3,- 
[000,  an  augmentation  of  16,778,000  over  the  last  known  census.     At  the  close 
f  1877,  Germany  reckoned  a  population  of  43,943,000;    Austria  and  Hun- 
\  in  1879,  estimated  38,000,000;  Great  Britain  and  Ireland,  in  1879,  34,S<='0»' 
and  France,  in  1876,  36,900,000;  Turkey  in   Europe,  8,860,000;  and  the 
ussian  Empire,  87,900,000. 

China  has  in  Asia,  in  all  her  dependencies,  an  extent  of  11,814,000  square 
'kilometers,  gn  which  there  are  434,600,000  inhabitants;  Hong  Kong  has  139,- 
144  inhabitants;  Japan,  according  to  the  official  census  of  1878,  had  34^300,000 
10 habitants.  The  English  possessions  in  India  have  a  population  of  240,200,000; 
llhe  French  possessions  in  India  have  280,000  inhabitants;  Cochin  China  has 
1^600,000  inhabitants;  Chinese  India  has  36,900,000;  the  East  India  islands 
,vc  34,800,000;  and  the  islands  of  Oceaoica,  879,000, 

According  to  Dr.  Nachtigal,  Africa  has  an  extent  of  26,283,000  square  kilo- 
ters,  which  are  thus  divided  ;  Forests  and  uncultivated  lands,  6,300,000  square 
meters;  plains,  6,225,000  square  kilometers ;  deserts,  10,600,000  square  kilo- 
meters; steppes,  4,aoo,ooo  square  kilometers.  The  English  possessions  in  North 
America  have  a  population  of  3,800,000;  the  United  States  have  48,500,000; 
jind  Mexico  has  9,485,000;  and  Brazil  has  11,100,000.  As  to  the  Polar  regions^ 
they  have  an  extent  of  3,859,000  square  kilometers  around  the  Arctic  circle,  and 
are  scarcely  inhabited,  except  in  Iceland,  where  there  are  72,000  inhabitants,  and 
in  Greenland,  where  there  are  10,000  inhabitants.  The  Antarctic  regions  have 
mo  approximate  extent  of  660,000  square  kilometers. — Translated  from  **  L*  Expo- 
ratwn  "  by  J.  F. 


The  EUctridan  tells  this  story:  A  number  of  gentlemen  were  the  other  day 
.bout  to  dine,  and  one  of  the  dishes  was  especially  cared  for,  containing,  as  it 
was  seriously  averred,  a  **gymnotus,*'  Iresh  from  the  rivers  of  South  America, 
which  was  to  form  a  part  of  the  repast.  Usually,  electricians  scrupulously  observe 
decorum,  but  the  chairman,  instead  of  pronouncing  the  benediction,  turned  to 
the  dish  containing  the  eel  and  solemnly  requested  grace,  when,  with  a  snvect 
cadence,  as  if  from  a  mermaid  in  cavernous  regions,  was  heard  all  over  the  place, 
*'  Be  present  at  our  table,  Lord,*'  etc.  The  cover  was  then  raised,  and  the 
anticipated  electric  eel  turned  out  to  be  a  telephone  which  had  been  ingeniously 
connected  to  a  distant  room,  and  which,  being  a  religiously  good  telephone,  not 
only  produced  a  pleasing  sensation  to  all  present,  but  afterward  returned  thanks 
in  a  powerful  but  well-known  voice  to  the  admiring  listeners. 
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THE  GULF  STREAM. 

The  papers  read  before  the  National  Academy  of  Sciences  yesterday  were  of  I 
much  more  general  interest  than  most  of  those  read  on  Tuesday.  The  monuDg  I 
session  was  devoted  to  reading  and  discussion  of  two  contributions  upon  alliel  I 
topics,  **  The  Basin  of  the  Gulf  Stream,"  by  Prof.  J.  E.  Hilgard,  and  "TheOri. 
gin  of  the  Coral  Reefs  of  the  Yucatan  and  Florida  Banks,"  by  Prof.  Alexander 
Agassiz.  Recent  surveys  under  Superintendent  C.  P.  Patterson,  of  the  United 
States  Coast  and  Geodetic  Survey,  show  that  fully  one-third  of  the  Gulf  of  Mexico 
is  less  than  loo  fathoms  deep,  the  depth  increasing  very  rapidly  at  about  the  loo- 
fathom  line  to  a  fiat  central  basin,  about  2,000  fathoms  in  depth.  The  two  large 
plateaus,  less  than  100  fathoms  beneath  the  surface  of  the  water,  are  along  tbe 
west  coast  of  Florida,  about  130  miles  broad,  and  to  the  north  of  Yucatan,  about 
100  miles  broad.  These  plateaus  show  the  actual  continental  outline  to  be  very 
different  from  the  shore  lines  of  the  Gulf.  Prof.  Agassiz,  in  his  paper,  showed 
that  these  plateaus,  whatever  may  have  been  their  primal  origin,  are  very  laigelf 
composed  of  limestone,  formed  of  the  osseous  carcasses  of  submarine  life,  and 
that  whereas  they  had  been  in  this  way  built  up  to  the  depth  at  which  coral  atolls 
or  reefs  begin  to  form — twenty-seven  fathoms — as  in  the  case  of  the  Florida  Kcjfs 
and  the  coral  islands  north-west  of  Yucatan,  coral  atolls  exactly  similar  to  those 
in  the  Pacific  described  by  Darwin  were  found.  But  Darwin  had  explained  the 
Pacific  atolls  by  a  gradual,  general  subsidence  of  tbe  bed  of  the  ocean,  and  his 
theory  was  that  all  reef  formations  were  accompanied  by  subsidence.  Here  ia 
the  Gulf  the  formation  accompanies  an  elevation,  and  as  similar  plateaus  are 
found  in  the  coral  regions  of  the  Pacific,  it  is  concluded  that  Darwin  was  all 
wrong,  and  that  coral  reef  formations  accompany  elevations  of  ocean  beds,  instead 
of  subsidence.  During  the  discussion,  the  interesting  fact  was  developed  that  the 
Gulf  Stream,  so  called,  does  not  come  from  the  Gulf,  as  is  represented  in  the 
physical  geographies,  but  is  an  equatorial  current  which  comes  through  the  Car- 
ibbean Sea  from  the  African  coast,  is  turned  north-east  upon  striking  the  coast  of 
Yucatan,  passes  through  the  Straits  of  Yucatan  and  Florida  and  out  into  the  At- 
lantic, without  really  entering  the  Gulf  of  Mexico  at  all.  The  currents  in  the 
Gulf  are  not  connected  with  this  great  stream,  and  are  very  slow.  The  mouths 
of  the  Mississippi  have  already  projected  so  far  beyond  the  general  coast  line  as 
to  have  nearly  reached  the  precipitous  declivities  of  the  deep  Gulf  Basin,  so  there 
is  no  danger  that  the  channel  will  ever  be  stopped  again,  or  that  the  jetty  system 
will  have  to  be  extended  further  into  the  Gulf  than  at  present. — N.   K  Worii, 


K  California  inventor  has  devised  a  process  for  pressing  and  drying  potatoes 
t  they  will  keep  for  years  without  loss  of  flavor. 


THE  PREHISTORIC  CAT, 
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THE  PREHISTORIC  CAT* 

The  editor  of  the  Industrialist,  published  at  the  Agricultural  College  of  Kan- 
!ias,  gravel)  makes  the  following  **  forecast":   ''The    December  number  of  the 
Ameriratt  Naturalist^  it  is  announced,  will  contain  an  article,  *  copiously  illus- 
!  Irattd/   on   the   *  Extinct   Cats  of  America,*     We  shall  await  the  appearance  of 
this  number  of  the  Naturalist  with  intense  interest,  feeling  confident  that  this 
*  leading  article  '  i*nll  lead  to  the  solution  of  one  of  the  great  probJems  of  science. 
Reasoning  a  priori — that  surest  road  to  truth  in  natural  science^ — it  must  be  plain 
to  the  dullest  intellect  that,  where  the  *  extinct  cat'  is  found,  there  will  also  be 
faomerous  billets  of  wood  and  boot-jacks,  and  possibly  an  occasional  soap  dish  ; 
[mud  that  all  will  be  found  in  the  neighborhood  of  a  *back  fence,*  we  cannot  for 
an   instant  doubt.     Again,  that  a  fossil  bedroom  window  will  be  found  near  this 
bback   fence,  opening  upon   it,  we  as  surely  believe  as  that  the  *  extinct  cat '  was 
.  ever  a  live  one.     Fortunately,  science  disdains  not  the  meanest  object  of  study, 
and  to  it  we  commend  this  bedroom  window,  leaving  it  wide  open,  so  to  speak, 
and  feeling  confident  that  near  it  will  be  found  the  prehistoric  man^  if  not  the  *  miss- 
tog  link'  itself," 


The  one  unfortunate  thing  in  house  decorations  nowadays,  in  the  opinion  of 
I  Mr.  R,  W,  Edis,  is  the  everlasting  seeking  after  some  novelty  in  papers,  curtains, 
or  other  hangings.     Everybody  wants  to  have  a  room  different  from  her  neigh* 
bor.     Decoration  is  being  done  as  a  fashioji,  not  from  any  real  lovx  of  it.     Of  1 
course,  we  should  not  like  to  see  room  after  room  repeating  itself  in  decoration, 
but  why  a  few  really  good  papers  should  not  be  the  ground  work  of  true  artistic 
decoration — ^when  the  narrowness  of  worldly  circumstances  prevents  the  more 
elaborate  and  more  expensive  hand  decoration  in  paint  or  distemper — and  let  the< 
flCSl  follow  from  the  design,  there  is  no  good  reason.     If  that  suggestion  should 
be  adopted,  there  might  be  hope  for  real  an  decoration  instead  of  the  cold  formal- 
ity and  everlasting  interchange  of  two  or  three  colors.     As   a  critical   writer  on 
art  decoration  has  said:     **  If  the  papers  on  our  walls  and  the  curtains  we  hang  ' 
in  our  rooms  were,  even  at  second  hand,  but  the  record  of  the  fresh  impressions 
Hd  the  graceful  fancies  of  artists  of  our  own  day  instead  of  being  incumbered 
ith  mechanical  pattern  work  struggling  to  be  artistic,  it  would  be  better  than  all 
I  ihc  present  miserable  striving  after  novelty*"     Not  to  have  what  your  neighbor 
possesses  is  the  bane  of  decorative  art. 


Celluloid  Veneer  is  gaining  favor  as  an  ornament  for  furniture.  As  an  imita- 
tion marble  or  malachite  top  for  tables  it  shows  most  admirable  fitness,  and  for 
panels  in  imitation  of  tortoise  shell,  etc.,  it  is  a  handsome  addition  for  chamber 


sets. 


682 


KANSAS  CITY  REVIEIV  OF  SCIENCE, 


EDITORIAL  NOTES. 


Subscribers  to  the  Review  can  obtain  any 
book  or  periodical  published  in  this  country 
or  Great  Britain,  or  the  publications  of  any 
of  the  prominent  publishers  of  the  United 
States,  at  reduced  rates,  by  applying  at  this 
office. 


A  most  important  bill  has  just  passed  both 
houses  of  Congress,  appropriating  all  the  pro* 
ceeds  derived  from  the  sales  of  public  lands 
hereafter,  to  educational  purposes.  For  the 
first  ten  years  the  funds  are  to  be  distributed 
on  the  basis  of  illiteracy,  after  that  on  the 
basis  of  population.  The  bill  devotes  thirty 
per  cent  to  the  higher  education.  Congress 
passed  the  bill  without  dissent,  and  it  will 
undoubtedly  become  a  law  as  it  is  in  full  accord 
with  the  genius  of  the  American  people  and 
the  spirit  of  the  age.  And  there  is  true  wis- 
dom shown  in  carrying  forward  the  higher  and 
common  school  education /an /ojjm,  as  they 
are  mutually  dependent  on  each  other — the 
common  schools  sending  forward  stude^^ts 
prepared  fur  the  higher  grades,  while  the 
colleges  and  trftining  schools  return  text-books 
and  teachers. 


The  Royal  Geographical  Society  is  consid- 
ering the  advisability  of  fitting  out  another 
Arctic  expedition,  not,  however,  with  the  de- 
sign of  making  another  attempt  to  reach  the 
North  Pole.  It  is  to  be  devoted  to  an  ex- 
amination of  the  accessible  polar  regions,  in 
the  interest  of  science,  and  for  the  elucida- 
tion of  certain  questions  in  the  physical 
geography  of  the  globe. 

The  Emperor  William,  of  Germany,  has 
been,  during  the  last  year,  earning  the  grati- 
tude of  the  archaeologists.  He  has  defrayed 
from  his  own  private  purse  the  expenses  of  the 
excavations  at  Olympia. 


A  Monsieur  Loitsl  has  been  recently 
dredging  in  the  Sea  of  Galilee.  It  has  a 
depth  of  800  feet  and  contains  ti$relve  species 


of  fish.  The  majority  of  these  species  kit 
the  singular  habit  of  hatching  their  eggi  nl 
sheltering  their  young  in  their  mouths. 


Dr.  Jno.  Ras,  F.  G.  S.,  the  noted  ktOt 
explorer  of  England,  says  in  a  note  ditil 
Nov.  II,  1880,  «  I  read  many  articles  in  jotf 
Review  with  much  pleasure.*' 


ITEMS  FROM  THE  PERIODICALS. 

The  Atlantic  Montkiy  numbers  the  abkH 
and  best  American  writers  among  its  omtrilNh 
tors.— Longfellow,  Whittier,  Holmes,  \jnh 
ell,  Stedman  and  other  renowned  poets;  Ifn. 
Stowe,  Howells,  Aldrich,  James,  Bishop,  Rose 
Terry  Cooke,  Miss  Woolson  and  other  adai- 
rable  writers  of  noveb  and  short  stories;  W, 
W.  Story,  Norton,  Warner  Waring,  and  otlitf 
skillful  writers  of  travel  and  foreign  life; 
Whipple,  Fiske,  Perry,  Miss  Preston  ind 
other  careful  and  discriminating  critics. 

Since  January,  1880,  The  Atlantu  has  been 
printed  in  new  and  larger  type,  on  a  larger 
page,  and  each  number  increased  to  contain 
one  hundred  and  forty-four  pages. 

The  number  for  February,  will  have  an  in- 
teresting and  important  article  on  Germin 
Credit-Unions,  and  a  noteworthy  paper  on 
American  Shipbuilding.  Mr.  John  Fiske  will 
contribute  the  first  of  his  essays  on  our  Ary- 
an Ancestors  ;  and  Major  Ben.  Perley  Poore 
an  interesting  chapter  of  his  Reminiscences 
o(  Washington.  There  will  be  installments 
of  Miss  Phelps's  and  Mr.  James's  stories,  and 
a  short  story,  with  the  usual  variety  of  euajrs, 
criticisms  and  poems. 


The  Manufcuturer  and  Builder^  of  New 
York,  enters  upon  its  thirteenth  Tolnme  witk 
the  January  number,  and,  under  the  editor* 
ship  of  Prof.  W.  H.  Wahl  has  become  oneol 
the  best  journals  of  the  class  in  this  coontiy. 
Monthly,  24  pages  quarto,  ^2.00  per  anaaa. 


Thk  siatty^second  Volume  of  Harpers  Maga- 
r  begui  with  the  December  Number,    The 
^ebrximry  Number  will  contain  an  ttble  paper, 
\y  tlic  Rev.  Henry  J.  Van  Dykk  Jr.,  on  the 
>&pel  History  in  Italian  Painting,    with   a 
^MTgc  number  of  fine  illustrations ;    the  con- 
clusion  of   MoNCURR    D.   Co.nway's    **The 
^*iglish  Lakes  and  their  Genii,"  with  illustra* 
"^ous  by  Abbky  and  Parsons  ;  a«econd  paper 
**«i  the  Old  New  York  Volunteer  Fire  Depart- 
^»em,  by  G.   W.  Sheldon,  illustrated;  an 
^iMlrated  articlq  on   Pottery  in  the   United 
Ernies ;  a  paper  entitled  **  Literary  and  Social 
^Oflon,"  by  Geo.  P.  Lathrop,  with  eighteen 
illtiitrations;  the  third  part  of  Mifs  Wool- 
Sow's  serial  story,  **  Anne,"  with  an  illustra- 
lion  by  Reinhart;  the  second  part  of  Thos. 
RARDy's  new  novel,  **  A  Laodicean,"  (pub- 
lllbed  exclusively  in  Harpfr's  Magaum^)  with 
iO  tllustraiion  by  Du  Maurikr  ;    a  paper  en* 
titled  *'  The  Early  History  of  Charles  James 
For,"  by  the  Hon.  John  Bigelow,  a  charac- 
ttiislic    Georgia   sketchy     **?uss    Franklin's 
HtUxi^^'*  by  R.   M.  Johnston;  and  other 
Interesting  readtDg-malier-^poems,  short  sto- 
ries, etc. 

Good  Coiipany,  Number  Fifteen,  has  an 
acconnt  of  a  steamboat  trip  to  the  head  of 
AAf igfttton  on  the  Missouri  river  by  Mr.  Her- 
l>erl  Hall  Winslow,  which  happily  contains 
tnformalion  and  incident,  and  is  not  wanting 
IB  grapliic  description  of  scenery  and  experi- 
ences with  Indians,  etc.  in  that  little-known 
region  of  our  vast  Northwest.  One  of  the 
noTel  and  characteristic  occurrences  on  the 
trip  was  a  free  fight  among  some  of  the  steam- 
boat hands. 

Apropos  of  Dora  d'Istria's  recent  visit  to 
tlie  United  States,  the  story  of  that  most  re- 
markable  woman's  life  is  given.  Mrs.  M.  S* 
Bnll  writes  of  the  noble  philanthropist  Gcrrit 
Smith. 

There  is  an  account  of  the  origin  and  growth 
of  the  United  States  Life- saving  Service,  in- 
eluding  some  vivid  descriptions  of  its  mem- 
bers' experiences  with  wrecks;  a  paper  on 
Eakimo  traditions  ;  an  account  of  the  Chinese 
profeisor  and  his  family  at  Cambridge ;  and 
•^Aotumn  Leaves,"  by  E.  S,  Gilbert. 
IV-» 


For  fiction  there  is  an  installment  of  Ellen 
W.  Olney'sseria]  and  several  complete  stories. 

One  or  two  shorter  articles,  with  poems 
and  the  department  of  **  Discussion  and  Sug- 
gestion/' fill  out  the  number. 

We  learn  from  the  New  York  Ohtrver  tKat 
Principal  Dawson  of  McGill  College,  Mon^ 
treat,  delivered  a  course  of  lectures  last  month 
to  the  students  of  Auburn  Theological  Semi- 
nary, on  the  **  Geological  Features  of  Bible 
Lands,  Illustrative  of  Bible  History."  The 
special  topics  embraced  in  the  six  lectures 
were:  **  Tarallelism  of  Geological  Chronol-* 
ogy;"  *»  Early  Bible  History;"  •*  Geology  of 
Egypt  in  Relation  to  the  Hebrew  Sojourn  ;** 
**  The  Stnaitic  Peninsula  and  the  Exodus;" 
**  General  Geological  Structure  of  Palestine  ;" 
*'The  Dead  Sea  and  its  Geological  History;'* 
"Pre-historic  Palestine-General  Conclasioas/' 

Prof.  Asafu  Hall  continues  his  articlei 
upon  the  Advance  of  Astronomy,  in  the  Oh* 
senrntory ;  also  Prof.  C.  A.  Young,  of  Prince- 
ton»  who  contributes  an  article  upon  the 
Spectrum  of  Hasting's  Comet. 


No  magazine  published  in  the  United  State* 
has  made  more  briOiant  progress  within  the 
past  few  years  than  the  Nmrih  American  Review, 
It  enters  on  its  sixty^sixth  year  with  the  Jan- 
uary number,  which  is  full  of  excellent 
articles  by  some  of  t^he  ablest  writers  of  the 
present  day  in  America.  Its  contents  are  a$ 
fallows : 

**  The  Philosophy  of  Persecution,"  by  Prof, 
John  Fiske;  •♦Controlling  Forces  in  Ameri- 
can  Politics,"  by  Senator  Geo.  F.  EDMtmis  i 
*<  Atheism  in  Colleges,"  by  John  Bascom,  D. 
D.,  LL.  D.,  President  of  the  University  of 
Wisconsin  ;  **The  Ruins  of  Central  Ameri^ 
ca,"  Part  V.,  by  Desire  CharnAV  ;  **  Parti- 
ran  Government,"  by  Wii.  D.  Le  Sueur  ; 
"  Popular  Art  Education."  by  Prof.  Johk  F. 
Weir,  Director  of  the  School  of  Fine  Arts, 
Yftle  College;  '*The  Limitations  of  Sex,"  by 
Nina  MoRais;  •*The  Mission  of  the  Demo- 
cratic Party,"  by  Senator  Wm.  A.  Wallace; 
'*  Recent  Philological  Works,"  by  Prof.  F.  A. 
March, 


584 


KANSAS  CJTY  REVlhW  OF  SCIENCE. 


Mr.  Wiixiam  Farkkll  in  a  short  Article 
in  the  American  MUroscepkal  Joumai  denies 
that  the  Dtosera  brevifolia  and  the  Sttractma 
varhhrh  are  insectivorous  plants,  claiming 
that  he  has  gathered  them  at  all  proper  sea- 
&ocL«  and  never  found  any  insect  caught  in  the 
first,  and  that  whenever  he  found  any  remains 
of  them  in  the  second  he  invariably  found  at 
the  bottom  of  the  tube  a  white  worm  with 
strong  black  mandibles,  which  was  evidently 
the  ittsectivore- 
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Thb  subcutaneous  injection  of  sulphuric 
ether  in  lhrec>drop  doses »  at  intervals  of 
twelve  hours,  is  recommended  by  Dr.  Comegys 
for  the  successful  treatment  of  sciatica  ;  and 
he  thinks  that  the  substitution  of  ether  for 
ergotine  in  dealing  with  tic-doloreax  would 
give  good  results* 

Th£  weather  for  the  last  few  days  of  De> 

cember  was  remarkably  cold.  On  the  28th 
at  Chicago,  the  mercury  fell  to  — 18°,  at  St. 
Louis  to  — lO^  at  Minneapolis — 28'',  at  Fort 
Garry  — 41^  at  St,  Paul  —  is'^,  at  La  Crosse 
— 30**,  at  Milwaukee  — 19%  at  Leavenworth 
— 16<*,  at  Kansas  City  — xo^ 


The  Scientific  Americam^  for  Dec.  2$,  has 
a  communication  from  Andrew  Van  Bibber, 
combating  the  popular  idea  that  rain  always 
follows  heavy  cannonadingf  and  giving  sever- 
al instances  in  his  own  experience,  for  in- 
stance, at  the  battles  of  Shiloh^  Corinth, 
Lookout  Mountain,  and  Missionary  Ridge, 
where  no  rain  followed  the  heaviest  artillery 
explosions. 

We  give  a  table  showing  the  coldest  day  of 
December  in  each  year  since  1875. 


Mr.  Frank  Buckland,  the  well-known  natu- 
ralist and  piscicuU\irist|  is  suffering  from  a 
**vere  attack  of  dropsy,  and  now  lies  in  a 
critical  condition. 


Thk  December  meeting  of  the  KanatC 
Academy  of  Science  was  held   on  tht  \ 
ultimo,  and  there  was  a  good  attefidifittl 
withstanding   the  extreme  coldness  of 
weather.       Mr.   W.  H.  Miller  read  \k\%i 
paper  on  the  Synthetic  Philosophy  of  He 
Spencer,   which  was  well   received  hy  I 
Academy,  and  is  published  in  this  nan^ 
the  Review. 

Col.  R.  T.  Van  Horn  read  a  paper  os^ 
New  Hypothesis  of  Life/*  in  which  lie  \ 
up  and   treated   the  radiant  form,  or  i 
fort|i  of  mAtter,  suggesting  that  pofsiUf  d 
form  of  matter  might  present  the  pri 
environment  and  conditions  of  life,  of  1 
origin,  science  so  far  has  made  no  revel 
There  is  no  physical  basis  of  life, 
forms  only  giving  its  conditions  and  eofi 
mcnt.      The  paper  was  original,  frcski 
cogent,  but  as  it  will  appear  in  the  Fel« 
number  of  the  Review  in   fall,   wei 
tempt  no  abstract  of  it  now. 


Prof.   J,  S.    Newberry,   an   (i]iq« 
authority  on  the  subject,  said  in  t  rKcatJ 
dress  before  the  National  Academy  of  Sda 
that  the  quantity  of  iron  in  Utah  is  nck^ 
to  throw  into  the  shade  all  other  k&ovo  \ 
posits  in  this  conntry. 


Of  late  the  electric  light  has  been  eiaplc^ 
by  naturalists  to  attract  insects,  which  I 
desire  to  collect  for  examination  or  10 1 
serve  as  specimens. 


Geological  explorations  have  sho 
probability  that  Russia  contains  beds  of  p 
phate  of  lime  of  sufficient  extent,  60  sflpf 
Europe  for  an  indefinite  period. 


Prof.  Strasburger,  of  J«ia,  holds  I 
attributing  of  all  the  functions  of  Ufeto  ] 
toplasm,  is  to  be  looked  upon  as  a  grciC  I 
vance  in  science,  although  it  is 
thus  far  even  to  form  hypotheses  wilhi 
to  (he  forces  which  are  at  work  in  th<  | 
plasm. 
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PHILOSOPHY. 


THE  NEW  HYPOTHESIS. 

BY    HON.   R.  T.   VAN  HQRN,  KANSAS   CITY,  MO* 

The  mind  of  man  is  so  constituted  that  it  is  not  content  with  mere  formula, 
»ut  is  always  searchmg  for  facts.  Each  new  discovery  is  but  a  point  of  depart- 
f  ID  the  ultimate  inquiry,  whence  are  we?  And  while  this  question  has  beco 
be  one  of  all  ages  and  of  all  research,  it  remains  unanswered.  It  is  unlike  that 
kthcT  universal  question:  ^*If  a  man  die  shall  he  live  again?"  the  answers  to 
Irhich  are  as  voluminous  as  reh'gions  and  supernatural  literature.  Upon  this 
'  question  rests  the  ecclesiastical  structures  of  the  world  in  all  ages,  as  well  as  the 
occult  teachings  of  the  mystics  of  every  degree  in  all  time.  Its  affirmation  is 
woven  into  all  systems  of  jurisprudence  and  underlies  the  laws  of  all  civilized 
nations,  as  well  as  the  customs  of  barbarous  races  and  tribes  of  men.  That  it  is 
not  proved  by  methods  that  afford  demonstration  matters  not;  mankind  rests 
upon  it  to-day,  always  has  so  rested^  and  it  is  but  logical  to  conclude,  will  make  it 
\ihc  one  fundamental  idea  of  their  moral  government  while  humanity  endures. 

The  question  of  life,  however,  is  treated  from  a  different  standpoint,  and. 

Sliding  less  upon  mere  dogma,  its  solution  has  been  sought  by  scientitic  meih- 

facts  have  ^been  found  from  which  hypotheses  have  been  born,   and  the 

of  philosophic  induction  applied  to  discover  the  secret.     Or,    in  other 

the  origin  of  life  has  been  sought  by  physical  research  and  the  physical 

llDf  life  has  become  a  thing  of  the  schools.     This  may  be  called  the  modern 

bod,  for  it  has  only  been  possible  since  chemistry  and  the  microscope  have 

the  familiar  agents  of  investigation.     Much  of  the  literature  of  scieac/^  V^a& 

IV-K) 
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been  misdirected,  in  that  in  addition  to  its  search  for  facts  it  has  used  those  fical 
in  a  controversial  sense,  as  against  dogma^ — as  if  it  made  any  diiferefice  lolk] 
fact  what  dogma  taught.  It  does  not  change  the  fact  of  existence  or  desttnstiotsQ 
way  or  the  other  whether  dogma  be  right  or  wrong — the  result  of  the  fact  is  pujfff  I 
intellectual  freedom. 

It  matters  not  to  knowledge  whether  dogma  preaches  a  delusion,  and  iltsi 
mistake  in  science,  while  denying  to  dogma  the  right  to  make  a  god,  to  copy  b  i 
assumption  by  making  him  through  a  furnace  or  defining  his  attributes  ihroogi 
optics,  God-making  is  the  by  path  in  all  times  that  has  led  aside  from  ibe  roj^iJ 
highway  of  knowledge,  and  the  disciples  of  science  can  only  follow  it  to  the  hu- 
ure  of  their  true  mission. 

In  a  former  paper  which  I  had  the  honor  of  reading  before  you,  about  lif< 
theories,  after  summing  up  all  that  had  been  then  discovered,  the  result  was^vea 
in  these  words:  "There  is  no  physical  basis  upon  which  a  knowledge  of  how  life 
came  can  rest.  So  far  as  those  who  assume  to  answer  for  science,  there  hasbrto 
no  answer.**  And  the  same  must  be  said  today.  Since  ihen  much  has  ban 
written,  but  no  change  in  the  verdict.  The  declaration  of  Tyndall  still  suads' 
that  there  is  nothing  living  that  did  not  derive  its  life  from  a  pre  existing  living 
thing.  And  M.  Quatrefages,  the  most  eminent  of  anihropolcgists,  in  a  work  sioo, 
published,  sums  up  the  result  of  his  life's  labor,  of  his  investigations  and  iho 
his  co-laborers  in  this  special  field,  in  the  all  conclusive  declaration:  *'I  do 
know." 

Still  the  inquiry  goes  on,  and   the  best  minds   in  science,  the  most  skilled  ta 
special  investigation  are  as  unceasing  as  ever,   and  the  work   of  interrogi:i£| 
nature  goes  forward  with  zeal  unabated  and  with  vigor  unrelaxed.     The  qucstiw  ' 
of  method  is  now  the  one  that  engages  most  attention,  and  what  we  may  call  Ik  ' 
new  hypothesis  is  that  to  which  the  highest  skill  and  choicest  learning  axe  devoted 

In  science,  as  in  everything  else,  the  phenomena  of  the  human  mind  »it 
manifest.  We  find  those  who  are  prone  to  rest  on  every  new  fact  as  final  irf 
covering  the  limit  of  what  is  knowable — counterparts  of  what  we  call  the  **co&* 
servative*'  in  social  Science.  Newton  never  supposed  that  he  knew  c^*cr)lijiB|, 
yet  there  are  multitudes  who  think  he  did,  and  these  are  always  pulling  back  i 
the  wheels  of  progress  and  new  discovery.  And  it  is  these  men  who  cry 
**away  with  hypothesis,  give  us  facts.**  while  all  that  Newton  ever  discove 
was  the  fruit  of  hypothesis.  Science  to-day  is  but  a  grain  of  fact  in  a  measure  | 
of  hypothesis,  and  our  scientific  literature  is  a  volume  of  hypothesis  from  *  I 
chapter  of  facts.  Hypotheses  are  to  science  what  fertilizers  are  to  thesoii— tbfj 
cause  of  the  crop  of  fact. 

One  of  the  greatest  obstacles  to  the  presentation  of  philosophic  truth  is  ^\ 
necessity  of  using  names,  since  the  words  employed  to  express  abstract  ideas  rfj 
conditions  by  the  mere  force  of  repetition  come  to  be  associated  in  the  miiwi  nj 
tangible  things,  and  form  a  sort  of  intellectual  furniture,  only  to  hinder  thcclcffl 
concefjtion  and  expression  of  things  that  have  no  tangibility,  and,  to  be  clttriFl 
understood,  must  be  thought  of  aside  from  any  material  comparisons. 


Thus,  when  we  think  of  gravity,  we  call  it  a  law,  when  it  is  only  a  conception 
of  a  state  or  relation  between  parts  of  a  whole,  that  we  call  the  universe.  And 
there  is  connected  with  the  word  law  a  finite,  a  restricted  idea,  whi  h,  borrowing 
A  coloring  from  our  own  methods,  dwarfs  the  impression  of  jis  infinity,  its  eternity 
mnd  its  expression.  We  cannot  dissociate  the  idea  of  its  governing  the  move- 
ments of  worlds,  w^hen  it  is  only  part  of  the  universal  whole  which  cannot  be 
suspended,  as  there  never  has  been  a  lime  or  a  conception  of  a  time  when  it  was 
Aot — Because  gravity  is  creation.  We  speak  of  matter  under  the  same  disabiltiies, 
fSDd  one  of  the  most  difficult  things  for  the  mind  to  do,  and  we  might  say  irapos- 
stble  for  it  to  do,  is  to  think  of  matter  without  the  association  of  something  that  ii 
tangible  to  the  material  sense,  something  that  has  substance,  form  and  dimension, 
hereas  matter  is  only  the  name  of  the  tool  for  handling  an  idea.  W^e  know 
matter  is  not  the  thing  we  associate  it  with  in  the  lumd,  for  there  is  no  form  of 
-visible  matter  that,  by  methods  known  to  us,  cannot  be  made  to  disappear  from 
All  sense.  We  can  attain  to  an  intellectual  recognition  of  matter  in  this  con- 
ception, measurably,  but  as  soon  as  we  attempt  to  speak  of  it,  the  forms  of  speech 
dissipate  the  true  conception  again.  This  disabling  obstacle  interposes  in  all 
discussion  from  facts,  and  intrudes  the  physical  basis  of  life  as  a  theory,  when 
in  the  nature  of  things,  as  we  understand  the  word,  there  can  be  no  such  thing 
as  the  physical  basis  of  life.  To  deal  with  the  subject  at  all,  we  must  do  so  by 
hypothesis,  and  the  use  of  facts  is  to  illustrate  or  to  approve  or  disapprove  the 
theory  advanced.     And  why  not  ? 

Take  for  example  the  theory  of  evolution,  to  which  the  school  that  assumes 
to  be  pre-eminently  scientific  seems  to  hold  as  the  ultimate  of  science  in  the 
direction  of  the  origin  of  life.  It  is  not  fact,  but  only  a  hypothesis  based  on  a 
hypothesis.  The  entire  structure  of  materialism  and  its  science,  as  related  to  the 
origin  of  life  and  the  development  of  living  things,  re.^ts  on  the  nebular  hypoth- 
esis. If  that  should  be  discovered  not  to  be  well  founded,  not  only  evolution,  but 
many  other  far  more  generally  received  theories  and  systems  would  fall  with  it. 
Is  it  not  then  best  to  be  respectful  to  hypothesis? 

And  just  here  allow  me  to  digress  and  to  make  an  observation  pertinent  to 
the  argument  to  follow.  It  has  always  been  a  mystery  how  the  advocate  of  the 
physical  basis  of  life,  or  the  materialist,  can  ignore  the  oneness  of  matter  and 
the  hypotheses  that  follow  that  idea,  when  the  very  foundation,  the  central  fact 
upon  which  his  entire  theory  rests,  is  that  the  solar  system,  the  eternal  basis  of 
ail  things  in  his  system,  was  at  one  time  nothing— a  mere  expression — void.  If 
it  was  so  before  the  beginning,  why  not  so  now  ?  Did  the  evolution  into  the 
nebula:,  and  from  the  nebulae  into  worlds  necessarily  change  the  original  order  of 
all  matter  in  space  ?  We  know  it  has  left  an  atmosphere  as  intangible,  when  at 
rest,  as  vacuity  itself,  and  why  not  have  left  space  still  more  ethereally  occupied  ? 
In  fact  it  has  been  negatively  demonstrated  that  space  is  pervaded  by  a  medium 
that  transmits  light,  heat,  and  what  we  call  the  chemical  rays  of  the  sun.  What 
mre  these  chemicdil  rays  ?    Why  not  this  very  principle  of  life  that  we  arc  in  search 
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of,  and  which,  from  a  wrong  conception  as  to  matter,  has  lain,  so  to  speak, 
our  very  feet  for  all  the  v^ges?     The  universe  is  not  a  thing,  a  machine,  ma^ 
us  to  look  at  and  wonder  how  we  would  have  gone  to  work  to  make  it,  but 
are  part  of  it,  as  actually  as  though  we  were  a  planet  or  a  rock.      We  are  but 
expression  of  matter,  as  the  rock  or  the  tree ;  our  bones  and  tissues  are  but  ex] 
sions  of  matter,  yet  they  have  assumed  form  and  substance,  so  far  as  our  met 

tof  inquiry  go»  from  the  same  source  that  comes  the  faculty  that  describes  i] 
But  ihey  are  not  necessary  for  life,   as  life  exists   without  them,    but  theyi 
necessary  to  the  uses  of  the  life  that  employs  them.     And  here  again  we 
to  the  inquiry  which  humanity  has  always  been  making. 

And  here,  once  for  all,  it  may  as  well  be  said,  that  the  "  origio  "  of  life  k  t 
misnomer,  an  assumption.  The  true  philosophic  inquiry  is,  how  and  when  (Sd 
life,  as  we  know  it  or  as  we  understand  it,  manifest  itself  upon  our  earth,  mA 
how  ?  For  the  origin  of  life  is  with  the  infinite,  and  we  cannot  even  form  i 
conception  of  its  beginning ;  it  may  never  have  had  an  origin.  It  may  be  the 
eternal  principle  itself,  without  beginning  or  ending,  and  knowable  only  by  itsdt 
It  is  egotism  for  humanity  to  assume  itself  the  one  perfect  manifestaUon  of  lift 
We  may  be  as  low  in  the  scale  compared  with  other  forms  as  are  the  merest  mdl 
mentary  organisms  of  our  own  planet.  Let  not  then  this  egotism  overtask  our 
powers  of  conception.  It  is  enough,  and  to  us  godlike,  to  study  its  manifesta- 
tions and  to  trace  its  processes  as  far  only  as  the  ultimate  forms  of  matter  and  fis 
phenomena  may  enable  us  to  understand  this  principle,  which  to  the  universe  of 
soul  and  sense  is  as  that  of  gravity  to  the  universe  of  material  worlds. 

We  are  now  engaged  in  a  new  line  of  inquiry.  When  science  began  the 
study  of  the  problem  of  life,  it  commenced  at  the  foundation  of  things,  the  forna- 
tion  of  the  solar  system,  and  thence  to  our  house,  the  planet  which  we  inhabit 
The  theory  of  ihe  rocks  grew  from  the  nebular  hypothesis,  and  the  examinanoo 
of  the  rocks  supported  the  theory.  The  fossils  in  the  rocks  told  the  stor>'of  i 
once  differing  form  of  life  to  ours,  of  many  epochs  of  diflering  forms,  and  so  grew 
demonstration  out  of  theory.  That  book  of  the  rocks  has  been  variously  r«4 
the  last  reading  being  by  the  light  of  comparative  anatomy,  until  the  hypolhesisof 
spontaneous  generation  and  evolution  became  the  solution  of  science.  But  it  has 
so  far,  stood  all  tests.  Thus  we  read  up  from  the  past,  and  we  have  the  adv 
tage  of  the  wondrous  store  of  knowledge  obtained.  If  not  conclusive,  the 
of  man  is  immensely  the  richer  in  its  possessions  for  it. 

The  present  method,  however,  is  entirely  different.     It  is  from  small  thiuj 
going  up  from  particles  to  aggregates  and  systems.      We  take  now,  instead  of  i 
stratum  of  rock,  a  molecule,  and  we  learn  its  lesson.     And  this  lesson  is  that 
life  is  in  iis  phenomena  and  appearance   the  same — whether  of  plant  or  anii 
There  is  no  difference  in  the  appearance  or  action  of  the  molecules  of  an  oak  and 
of  a  man.    And  so  far  as  we  can  determine  this  little  mass  actually  performs  thi 
of  growth  as  perfectly,  and  seemingly  as  intelligently,  as  does  the  bee  its 
work.     So  far  as  we  can  see  it  works  consciously  and  with  intelligent  plan,  pu 


pose,  and  as  we  know,  to  uniform  results.  We  call  all  ihis  **  force,"  but  it  is  only 
a  confusion  induced  by  the  necessity  of  words.  In  our  mechauical  contact  with 
onaterial  objects,  that  we  employ  to  control  them  we  call  force,  and  so  in  the 
l>arTenness  of  physical  speech  we  apply  the  same  term  to  this  work  of  the  creative 
energy,  and  this  manifestation  of  an  eternal  and  infinite  purpose.  But  in  the  case 
of  a  tree  we  find  the  same  as  in  that  of  the  bones — the  trunk,  the  wood,  the  bark 
And  the  leaves  are  forms  of  matter,  but  they  are  not  necessary  to  the  perpetuation 
of  the  life  af  the  tree — that  is  in  the  seed.  What  is  in  the  seed  ?  That  is  just  what 
we  have  never  been  able  to  discover.  Here  lies  the  mystery,  and  if  we  cannot 
grasp  its  presence,  why  try  before  w^egain  that  secret,  to  question  it  as  to  its  origin? 
Now  let  us  turn  to  a  wider  field.  Many  years  ago  the  furnace  and  retort  of 
the  cJiemist  foutd  certain  substances  that  were  obdurate  and  refused  to  obey  cer- 
tain so  called  laws  that  other  substances  did  obey.  These  were  called  elements, 
and  they  were  called  so  as  forming  the  original  substances  of  our  world.  Then 
came  the  discovery  of  the  spectroscope,  and  it  was  found  that  some  of  these  ele- 
inents,  many  of  them,  existed  in  the  sun.  Then  came  the  hypothesis,  or  scien- 
.tific  deduction,  that  the  sun,  earth  and  all  the  family  of  the  solar  system  were  of 
like  composition — the  same  elements  of  matter.  It  is  strange  that  with  the  nebu- 
lar hypothesis  as  the  basis  of  the  solar  system,  this  fact  had  not  been  accepted  be- 
fore. It  is  hard  to  conceive  how  it  could  be  otherwise,  if  we  place  law  over  al). 
But  is  it  not  equally  strange,  that  the  other  presumption  was  not  considered  ?  that 
AS  all  were  once  mere  nebulae,  that  as  the  matter  composing  sun  and  worlds  was 
in  different  states  than  in  the  beginning,  that  these  differing  states  were  only  the 
diflTerent  aspects  of  the  same  original  nebulous  mass;  and  it  is  still  more  strange, 
when  we  reflect  that  science  held  all  the  time  to  the  theory  of  atoms  and  knew  the 
,w  of  atomic  combination.  The  world  had  not  then,  nor  has  it  now,  got  beyond 
Ihe  idea  of  matter,  that  it  is  something  you  can  eat  or  kick. 

But  after  the  spectroscope  came,  the  men  with  hypotheses  began  to  investigate^ 
And  they  found  one  line  merging  into  another,  one  part,  for  example,  of  the  sun's 
rays  or  atmosphere,  or  what  they  may  be  called,  gave  less  lines  or  elements  than 
Another,  until  at  one  culminating  point  in  the  wondrous  laboratory  of  our  central 
orb,  all  disappear  but  the  hydrogen  line;  or  that  all  forms  of  matter,  all  elements, 

but  diflfering  conditions  of  hydrogen.     Still  there  are  men,  who  having  follow- 
ed the  study  of  matter  from  the  supposed  simples  of  the  elements  of  our  globe, 
p  to  this  generalization  of  all  substances  into  one,   who  yet  deny  the  inevitable 
nclusion — the  unity  of  matter,      It  is  this  class  of  conservatives  who  have  plac- 
ed, always,  the  barriers  and  finalities  to  knowledge,  who  seem  afraid  to  face  the 
remendous  fact  that  these  discoveries  suggest.     And  here  they  stop,  and  instead 
of  a  god  of  fossils  and  evolution,  they  make  a  hydrogen  god,  and  shut  the  door 
o  the  face  of  the  hypothesis,  that  there  is  still  a  God  beyond  the  veil  of  hydrogen ; 
hAt  matter  is  still  capable  of  a  condition  beyond  that  burning  atmosphere  which 

absorbed  all  known  forms  of  matter  into  its  own. 

But  it  may  be  asked  in  view  of  this  criticism  :     Are  we  to  give  up  scientific 
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research  in  this  direction  ?  By  no  means,  for  science  is  surely  tracing  out  Ac  ptft 
of  inquiry  that  leads  in  the  direction  of  the  unknown.  What  is  complained  << 
is  that  its  disciples  are  too  prone  to  stop  at  each  step  in  advance,  as  if  there  wa 
nothing  beyond.  Or  it  may  be  stated  in  another  form :  Science  has  so  long  con- 
batted  mere  dogma,  and  soo  utterly  dethroned  special  providence,  miracle  lod 
chance,  that  itself  has  become  timid  before  the  idea  of  the  supernatural,  and  like 
the  old  creed  builders  who  trembled  at  a  fact,  these  scientists  dread  anything  that 
suggests  itself  beyond  the  forces  of  the  laboratory.  They  are  almost  as  free  to 
burn  a  heretic  as  were  their  persecutors  in  the  past.  If  research  leads  to  the  bor- 
der land  between  science,  as  we  deal  with  it,  and  something  beyond  our  methods^ 
we  must  face  it,  and  follow  it  as  we  may. 

And  now,  leaving  spectroscopic  science  on  its  hydrogen  frontier,  let  us  sec 
what  has  been  done  in  the  laboratory.  Here  the  progress  has  been  greater  than 
in  the  other  field,  but  in  the  same  direction.  Of  course  reference  is  made  to  the 
experiments  of  Prof.  Crookes,  in  what  he  calls,  after  Faraday,  **  radiant  matter." 
And  allow  a  digression  here,  for  the  benefit  of  those  who  have  refused  to  accept 
what  they  may  choose  to  call  the  unsupported  testimony  of  Crookes,  to  say  thai 
within  the  month  his  experiments  have  been  repeated  and  the  truth  of  his  theory 
demonstrated  by  our  own  great  countryman,  Henry  Draper,  before  a  large  nnm- 
ber  of  the  members  of  the  National  Academy  of  Sciences. 

This  radiant,  or  as  it  is  u^ally  termed,  the  fourth  state  of  matter,  suggest! 
another  plea  for  hypothesis.  What  has  now  been  demonstrated  to  the  eye  is  but 
the  proof  by  experiment  of  the  hypothesis  of  Faraday,  suggested  sixty -five  yean 
ago,  so  that  it  cannot  be  said  to  be  entirely  new,  but  which  men  who  did  not  want 
to  think  or  who  could  not  think,  have  ever  since  regarded  as  a  vagary  of  that 
great  mind.  The  formula  for  matter  has  been  solid,  liquid,  gaseous,  and  to  these 
Faraday  had  added  radiant.  Now  science  took  no  note,  when  it  rejected  thii 
fourth  condition,  of  the  fact  that  it  had  stopped  for  a  long  period  at  the  dual  char- 
acter of  matter — solid  and  fluid— and  that  the  gaseous  was  only  a  comparativelj 
modern  innovator.  Still  this  did  not  prevent  an  incredulous,  not  to  say  a  pitying, 
sympathetic  smile,  at  this  vagary  of  Faraday.  Yet  despite  the  still  slow  accept- 
ance of  it,  it  is  a  fact,  proven  to  the^eye  before  the  British  Association  for  the  Ad- 
vancement of  Science,  the  French  Academy  and,  as  noticed  above,  before  our 
own  American  Society. 

It  is  not  the  purpose  here  to  describe  the  phenomena  attending  the  experi- 
ments that  demonstrate  the  existence  of  this  fourth  state  of  matter ;  only  to  ootc 
that  in  some  of  them  the  phenomena  are  in  conflict  with  the  accepted  laws  d 
matter  heretofore  recognized  as  immutable,  and  that  it  has  different  properties 
from  any  of  the  three.  It  evolves  colors,  and  when  intercepted  by  a  solid  bod/ 
casts  a  shadow ;  it  is  deflected  from  a  straight  line  by  a  magnet,  moves  spirallj, 
it  exerts  mechanical  action  where  it  strikes,  and  produces  heat  when  its  motion  is 
arrested. 

Now,  these  phenomena  show,  some  of  them,  that  what  the  experimenter  was 
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ideaJing  with  was  matter,  for  it  manifested  the  phenomena  of  matter  under  under- 
Islood  laws,  while  others  show  that  it  has  phenomena  peculiar  to  its  condition,  or 
I  which  do  not  manifest  themselves  to  our  cognizance  in  any  of  the  forms  below  it. 
[Notably  is  this  so  as  to  colors.  And  by  colors  is  not  meant  hues,  merely,  but 
(colors  that  radiate  and  illuminate.  This  is  something  that  no  other  form  of  mat- 
[icr  known  displays;  and  it  casts  a  shadow.     What  a  startling  suggestion- 

Now,  crossing  over  from  this  disclosure  of  the  vacuum  tubes,  let  us  take 
[jigain  the  spectroscope,  and  we  find  that  in  one  sphere  of  the  emanations  from 
[the  sun  or  its  atmosphere,  it  bursts,  so  to  speak,  into  a  stupendous  zone  of  color, 
land  which  in  our  barrenness  of  description  is  called  the  chromosphere.  Is  it  then 
I  illogical  to  conclude  that  the  radiant  matter  of  the  vacuum  tube  and  the  chromo- 
sphere of  the  sun  are  both  but  matter  in  the  same  state  or  condition?  And  thus 
I  do  we,  in  strict  accord  with  scientific  methods  demonstrate  the  truth  of  the 
I  hypothesis. 

Now  we  get  to  a  state  of  matter  by  two  processes  of  analysis  that  present 
[the  same  phenomenon — color — and  we  arc  for  the  first  time,  by  physical  methods, 
Ecompeiled  to  admit  color  into  the  family  of  entities,  things,  elements,  or  forces. 
Here  then  by  regular  methods  of  practical  science,  we  are  face  to  face  with  some- 
thing heretofore  unrecognized  and  oncatalogued,  and  we  must  take  a  new  depart- 
'  tire  in  investigation.     We  have  reached  a  new  continent  and  must  push  our  ex- 
plorations from  a  new  base  of  observation,  and  with  a  new  element  of  interpreta- 
1  tion. 

As  yet  we  have  discovered  nothing  that  contradicts  the  atomic  theory,  and 
I  all  these  experiments  as  to  radiant  matter  are  based  upon  that  theory  and  all 
results  are  in  harmony  with  it.  Then  we  conclude  that  in  one  state  or  relation  or 
combination  of  atoms,  the  result  is  color,  and  that  modifications  of  color  are 
I  only  variations,  so  to  speak,  of  the  normal  relation  or  state  of  atomic  combina- 
tion that  produces  color;  these  colors  of  the  vacuum  tube,  in  one  case,  and  the 
supreme  glory  of  the  chromosphere  in  the  other.     And  now  what? 

As  this  refined  condition  of  matter  must  be  before  colors  become  its  expres- 
I  sion,  does  not  this  refined  matter  interpenetrate  everything  and  thus  give  to 
grosser  matter,  mineral,  vegetable  and  animal,  what  we  call  their  permanent  tints, 
by  which  wc  read  their  nature  as  we  read  a  boi»k  ?  And  is  not  this  refined  matter 
but  an  expression  of  one  of  the  phenomena  of  life,  without  which  life  cannot  be  ? 
It  must  be  so. 

And  now,  with  these  two  states  of  matter,  or  rather  matter  reduced  by  the 
two  methods  of  investigation  to  a  condition  that  discloses  not  only  its  homogen- 
eous property,  but  its  attenuation  to  a  millionth  part  on^y  of  the  density  of  air^ 
what  does  it  suggest  ?  We  refer  next  to  the  facts  recited  in  the  last  paper  already 
referred  to,  as  disclosed  by  the  microscope  :  that  the  molecules  of  living  matter 
U9  the  organisms  of  living  beings,  are  simple,  formless,  colorless  particles,  that 
obey  no  known  physical  law,  but  as  from  some  unknown  source  of  power  and 
I  store-house,  build  up  the  organism  from  a  mere  dimensionless  point,  endowed 
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with  a  force  and  function  that  had  no  knowable  origin  or  cause.  Why  not  iisi 
it  here  in  this  condition  of  matter  so  ethereal  in  its  refinement  as  to  baiHe  the  mak 
in  its  effort  to  reahze  it,  but  having  a  force  to  which  nothing  ponderable  <an  k 
compared  ?  Or,  if  even  this,  as  we  have  tested  it^  is  too  crude  to  respond  tt 
the  uses  of  the  complex  and  wondrous  thing  we  call  life»  why  not  follow  it  stiB 
farther  to  a  yet  more  exalted  state,  through  which  the  divine  essence  may  quidces 
the  forms  of  matter  by  which  we  recognize  the  phenomena  of  life  ?  Is  tliift 
hypothesis  any  more  strained  from  the  point  of  to-day  than  was  that  of  Firadif 
from  that  of  sixty- five  years  ago,  with  the  testimony  of  both  spectroscope  tsA 
microscope  added  ?  Or  must  we,  like  the  worshippers  of  the  fossil  god  and  the 
hydrogen  god,  set  up  this  radiant  molecular  image  and  worship  it,  until  socDt 
daring  investigator  with  new  appliances  breaks  the  image  and  advances  usanolhcr 
step  in  physical  facts* 

Our  lame  methods  of  illustration  at  best  give  but  an  unsatisfactory  idea  rf 
the  immense  force  and  activity  of  this  matter  in  the  radiant  state,  but  Flamroarion** 
words  may  help  in  a  degree  to  its  realization.  Speaking  of  Crookes'  experirocoti 
before  the  French  Academy,  this  eminent  authority  says  :  "The  ball  which  Mr, 
Crook es  uses,  of  four  inches  diameter,  when  exhausted  to  one-millionth  of  in 
atmosphere,  still  contains  a  quintillion  of  molecules,  and  its  capacity  a  septillion. 
Now,  pierce  this  globe  with  the  aid  of  an  electric  spark,  which  traverses  it 
through  an  opening  entirely  microscopic,  nevertheless  sufficient  to  permit  atf 
to  enter  it.  If  in  this  opening  the  molecules  enter  at  the  rate  of  a  huoditd 
millions  per  second,  it  would  require  more  than  four  hundred  millions  of  yean  to 
fill  the  ball,  yet  it  is  actually  filled  in  an  hour  through  the  microscopic  opening.* 
The  mind  cannot  grasp  such  numbers,  nor  is  it  flexible  enough  to  sense  siidi 
infinitely  small  particles.  But  it  enables  it  in  some  degree  to  imagine  the  for«v 
activity  and  power  of  matter  in  its  ultimate  forms,  and  to  satisfy  the  mind  thit 
life,  through  the  still  larger  comparative  masses  of  protoplasm,  as  quickened  bf 
this  inconceivable  energy,  is  possible. 

Here,  then,  we  find  the  basis  for  a  new  hypothesis  as  to  life,  not  as  to  Ac 
origin  of  life;  for  that  lies  still  behind,  but  as  to  the  union  between  life  afid 
organic  development,  for  here  all  seeming  necessary  conditions  meet,  and  «t 
can  conceive  how  such  tremendous  and  exalted  forces,  operating  through  this 
plastic  material,  may  create  the  environment  for  the  production  of  living  pl^c* 
nomena.  It  seems  indeed  as  if  here  must  end  the  inquiry  into  the  phenomena  of 
life  in  this  direction,  as  it  is  difficult  to  imagine  how  a  farther  refinement  of 
matter  by  physical  methods  is  possible,  or  how  it  could  aid  what  appears  so  clear 
— that  life  as  we  see  it  must  thus  find  its  expression  through  organic  forms.  VVc 
have  followed  it  with  sure  footsteps  to  this  border  land,  and  we  know  it  cannot 
come  in  any  other  way.  So  far  the  hard  demand  for  facts  has  been  met.  Thil 
much  seems  to  have  been  necessary  for  physical  science  to  do,  for  without  it 
superstition,  dogma,  or  credulity  had  no  limit;  the  infinite  was  simply  chaos, 
stirred  by  any  vagrant  force  that,    surrounded   by  its  own   agitattoo,  called  iisdf 
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\  lU.     But  this  has  given  a  basis  on  which  the  mind  can  rest  and  from  which 

can  reach  out  toward  the  final  cause;   it  has  led   us  to  the  shores  of 

\  iDTSterious  ocean,  upon  which  the  explorer  may  launch  his  barque,  with  the 

Dpass  of  ultimate  facts  to  direct  his  voyage  in  search  of  the  still  unknown.    If 

\  is  from  the  gestation  of  nature,  here  is  the  point  from  which  to  question  her. 

\  being,  consciousness,  and  the  immortal  longing  of  humanity  is  from  the  ever 

Dg  source  of  the  great  first  cause,  here  is  where  the  quickening  power  is  first 

Difest,  and  from  which  we  must  reach  out  and  find  food  to  satisfy  that  infinite 

er  which  has  ever  been  the  burden  of  the  soul.     It  cannot  be  found  by 

^Mowing  in  by-paths,  only  by  traveling  the  road  as  it  lengthens  beyond. 

The  inquiry  is  very  old  :  **  Who  by  searching  can  find  out  God  ?"  And  it  is 
\m  v^\  to-day  as  then.  Searching  by  analysis  can  never  discover  Him,  nor  can 
rk  satisfy  the  reason  or  the  imagination.  It  can  dispel  illusion,  expose  fallacy^ 
rconfound  dogma  and  instruct  faith,  because  it  can  show  what  is  not  and  what 
Ecnmotbc.  But  analysis  is  always  negative;  it  does  not  create,  only  explains 
|Viiat  is  created.  The  higher  knowledge  comes  from  the  synthetic;  it  takes  up 
\  parts  from  the  hand  of  analysis  and  with  them  builds  the  tower  of  wisdom, 
^vho8e  summit  basks  in  the  sunlight  of  infinite  truth.  And  by  this  method,  ''the 
limortal  white  flower  of  all  reason,"  we  may  cross  this  border  land  and  explore 
*  An  which  is  still  hidden. 

In  all  that  has  been  seen,  there  is  not  a  suggestion  of  evidence  that  matter 
T-iMf  is  life — it  is  only  the  medium  of  a  force  that  as  yet  has  evaded  all  challenge 
r  tqr  our  methods,  of  its  presence.  But  what  is  it  that  like  an  open  book  lies  before 
n^  from  the  rudimentary  rock  to  the  inconceivable  forces  of  matter  in  these  ulti- 
mte  forms?  It  is  that  there  is  a  dual  principle,  an  active  and  a  passive;  that 
die  one  controls,  molds,  quickens,  and  the  other  responds,  adapts,  lives.  This 
fiict  is  ever  present,  as  constant  as  law — it  is  the  law. 

If,  then,  there  is,  as  all  fact  demonstrates,  this  dual  force,  there  is  one  more 
fcfined  which  constitutes  life,  and  must  have  a  kindred  force  or  energy  by  which 
it  can  manifest  itself  in  the  world  of  organized  forms.  And  here  is  where  it  meets 
natter  in  the  dual  office ;  here  is  where,  in  other  words,  life  marries  matter  for 
die  uses  of  the  infinite  in  the  worlds  of  created  substance  throughout  the  universe. 
It  cannot  be  otherwise.     We  must  here  find  the  heart  of  the  great  mystery. 

And,  now,  by  the  light  of  these  new  facts,  and  the  suggested  hypothesis,  how 

beautiful  do  the  processes  of  nature  become,  joined  as  it  is  by  its  own  ultimate 

states  to  the  sources  and  quickening  forces  of  the  infinite.     Matter  assumes  a  new 

beauty,  the  beauty  of  use.     The  aesthetic  sense  is  no  longer  repelled  by  the  crude 

suggestion  that  the  flower,  a  rose  and  its  perfume,  is  only  matter,  for  it  can  under- 

Hand  the  wondrous  work  of  these  invisible  forces  that  from  the  intangible  air 

.  dittOs  such  marvelous  odors  and  from  the  rains  and  dews  evolves  the  wondrou- 

Miric  of  the  rose  leaf  and  its  color.      It  feels  that  matter  as  we  see  it,  as  we  feel 

i^  is  only  the  garniture  of  the  soul  within,  that  loves  it  for  what  it  expresses.     It 

feds  that  it  is  but  the  very  dross  of  materialism,  born  of  this  material  sense,  to 
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make  the  faculty  of  mind,  consciousness,  imagination  and  soul  but  the  acddeal, 
the  factory  work  of  mere  physical  phenomena,  which  is  by  courtesy  calkd  lav. 
And  science,  though  it  may  never  solve  the  mystery  of  life,  has  by  these  bter 
discoveries,  forever  overthrown  the  hideous  nightmare  which  in  its  name  has  beet 
brooding  over  the  human  soul  and  crushing  out  its  aspirations,  toward  the  immortad 
and  unknown,  by  the  benumbing  weight  of  materialistic  annihilation ;  that  6e 
soul  of  man  was  but  a  phantom  of  chemistry  that  expired  with  the  fires  of  itscnt- 
taining  crucible.  Because,  what  from  its  minutest  form  and  phenomena  to  its 
aggregation  in  worlds  and  systems  of  worlds  is  all  under  law  and  controlled  bf 
cause,  cannot  itself  be  without  cause.  This  must  be,  or  mind  is  causeless  mk 
without  existence.  How  that  cause  works  to  produce  life  is  what  we  are  in 
of,  and  the  hypothesis  that  is  sustained  by  the  facts  must  be  the  true  one. 

We  must,  then,  in  the  light  of  these  discoveries,  revise  the  methods  of  di^ 
cussion,  dismissing  the  old  questions  and  formulae,  for  they  constitute  a  point  of 
departure  back  of  which  the  dogmas  of  the  schools  are  useles.  The  materiiBt 
must  revise  his  theories,  for  he  can  no  longer  borrow  from  the  geologist,  nor  fc 
tify  himself  from  the  earlier  teachings  of  the  astronomer.  The  sun  is  no  longer 
a  mere  furnace,  stoked  by  meteors  and  cometic  fuel ;  this  old  earth  of  ours  b 
more  a  mass  of  cooled  slag,  nor  is  space  a  void  where  eternal  cold  is  only  (fii- 
turbed  by  the  swift  rush  of  planets  as  they  swing  their  eternal  round,  the  fiit 
worshipers  of  the  inevitable  fire  that  will  go  out  when  all  are  consumed.  Ite 
evolutionist,  too,  must  seek  elsewhere  than  in  the  festering  ferments  of  primefd 
slime  for  that  divine  spark,  which  first  chambered  in  a  sponge  now  questions  die 
mysteries  of  the  first  cause  from  this  borderland  between  the  living  and  the  life; 
that  has  laid  its  hand  upon  the  forces  that  grasp  the  solar  system  and  keeps  die 
stars  and  worlds  in  their  places ;  that  finds  in  space  the  same  materials  that  coo- 
pose  the  rocks,  the  water,  the  air,  and  that  makes  planet  responsive  to  planc^ 
each  giving  and  receiving  that  which  in  common  phenomena  proclaims  tliea 
all  akin.  He  must  find,  not  a  life  animal  and  vegetable  alone,  existing  wbot 
all  else  is  dead,  but  a  universe  instinct  with  a  life  far  beyond  that  of  any  of  in 
parts,  of  which  our  life  on  this  little  globe  is  but  a  result,  a  mere  expression  of  die 
all  pervading  source  of  life  from  which  the  worlds  were  bom,  and  in  which  die 
universe  exists. 


Prof.  E.  S.  Holden,  of  the  Naval  Observatory  at  Washington,  has  accepted 
the  managership  of  Washburn  Observatory  at  Madison,  Wisconsin,  made  vacant 
by  the  death  of  Prof.  Watson,  and  will  enter  upon  his  duties  within  a  few  weeks. 
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JTHE  ANTIQUITY  OF  MAN  AND  THE  ORIGIN  OF  SPECIES. 

PRINCIPAL  J.    W,    DAWSON,   MONTREAL,  P.  Q. 

{Conchded,) 

To  return  to  primitive  man  aad  the  date  of  his  appearance  in  Europe,  an 

portant  question  is  raised  by  Dawkins  in  the  attempt  which  he  makes  to  dis- 

^minate  between  two  races  of  men  supposed  to  have  existed  successively  in 

lurope  in  postglacial  times  or  in  the  Second  Continental  period.     These  he  calls 

?spectively  **men  of  the  river  gravels"  and  **cave  men/'    The  idea  of  such 

listinction  seems  to  have  arisen  in  his  mind  from  the  fact  that  in  certain  caverns 

England  the  lowest  stratum  comaining  human  remains  affords  only  rude  imple- 

,  while  an  upper  stratum  appears  to  testify  to  improved  manufacture  of  stone 

ools  and  weapons;  both  strata  being  of  so-called  ** paleolithic**  age — that  is,  be- 

inging  to  the  time  when  certain  mammalia  now  extinct  survived.     Such  facts» 

lowevcr,  would  rather  seem  to  testify  to  local    improvement  in  the  condition  of 

certain  tribes  than  to  any  change  of  race.     Such  local  improvement  would  be 

cry  likely  to  occur  wherever  a  new  locality  was  taken  possession  of  by  a  small 

id  wandering  tribe»  which  in  process  of  time  might  increase  in  numbers  and  in 

ealth,  as  well  as  in  means  of  intercourse  with  other  tribes.     A  similar  succession 

oiild  occur  when  caves  used  at  first  as  temporary  places  of  rendezvous  by  savage 

jibes  became  afterward  places  of  residence,  or  were  acquired  by  conquest  on  the 

>art  of  tribes  a  little  more  advanctrd,  in  the  manner  in  which  such  changes  arc 

constantly  taking  place  in  rude  communities.     Yet  on  this  slender  foundation  he 

oilds  an  extensive  generalization  as  to  a  race  of  river-drift  men,  in  a  low  and 

ftvage  condition,  replaced  after  the  lapse  of  ages  by  a  people  somewhat  more 

advanced  in  the  arts  and  specially  addicted  to  a  cavern  life;  and  this  conclusion 

he  extends  to  Europe  and  Asia,  finding  everywhere  and  in  every  case  where  rude 

flint  implements  exist  in   river  gravels,   evidence  of  the  earlier  of  these   races. 

But  his  own  statements  are  sufficient  to  show  the  baselessness  of  the  distinction. 

He  admits  that  no  physical  break  separates  the  two  periods ,  that  the   fauna  re- 

tnained  the  same ;  that  the  skulls,  so  far  as  known,  present  no  differences ;  and 

that  even  in  works  of  art  the  distinction  is  invalidated  by  grave  exceptions,  which 

are  intensified  by  the  fact,  which  the  writer  has  elsewhere  illustrated,  that  in  the 

;ji5e  of  the  same  people,  their  residences  in  caves,  etc,  and  their  places  of  burial 

likely  to  contain  very  different  objects  from  those  which  they  leave  in  river 

gravels.     Perhaps  one  of  the  most  curious  examples  of  this,  referred  to  by  our 

uthor,  is  the  cave  of  Buruihy  in  Ihe  western   Pyrenees.     On  the  floor  of  this 

cave  lay  a  human  skull  covered  with  fallen  blocks  of  stone.     With  it  were  found 

forty-  canine  teeth  of  the  bear  and  three  of  the  lion^  perforated  for  sus^etvavyc^ 


and  several  of  these  lecth  arc  skillfully  engraved  with  figtires  of  anfmal 
bearing  the  engraved  figure  of  an  embroidered  glove.  This  necklace,  no 
just  such  a  trophy  of  the  chase  as  would  now  be  worn  by  a  red  Indian  hi 
though  more  elaborate,  must  have  belonged  to  the  owner  of  the  skull,  who 
appear  to  have  perished  by  a  fall  of  rock,  or  to  have  had  his  body  covered  ii«r 
death  with  stones.  la  the  deposit  near  and  under  these  remains  were  flint  fiakts, 
Above  the  skull  were  several  feet  of  refuse,  stones,  and  bones  of  the  horse,  rem- 
dcer»  etc,  and  **  paleolithic"  flint  implements,  and  above  all  were  placed  scvcnl 
skulls  aud  skeletons  with  **  beautifully  chipped"  flint  implements.  After  tbf 
burial  of  these  the  cave  seems  to  have  been  finally  closed  with  large  stones.  "Die 
French  explorers  of  this  cave  refer  the  low  er  and  upper  skulls  to  the  same  race; 
but  Dawkins,  in  consistency  with  his  theory,  has  to  consider  the  upper  rcmafii 
as  **  Neolithic,"  though  there  is  no  conceivable  reason  why  a  man  who  possascd 
a  necklace  of  beautifully  carved  teeth  should  not  have  belonged  to  a  tribe  whiih 
used  well-made  stone  implements,  or  why  the  weapons  buried  with  the  Atii 
should  have  been  no  better  than  the  chips  and  flakes  left  by  the  5^me  peoplf  i» 
their  rubbishheaps. 

The  reasoning  by  which  the  author  supports  this  distinction  is  ihrougnoft 
scarcely  worthy  of  his  reputation,  and  implies  great  carelessness  as  to  mod«B 
analogies.  The  same  remark  may  be  made  as  to  his  identification  of  the  ciH 
men  with  the  Esquimaux.  What  he  says  on  this  head  would  serve  quite  as 
to  identify  them  with  other  hunimg  and  fishing  people ;  with  the  Haidas  of 
Queen  Charlotte  Islands,  for  example,  the  Micmacs  of  Nova  Scotia^  or  cvtn  lit 
Fiiegians.  He  exposes,  however,  the  folly  of  the  minute  distinctions  made  by 
some  French  archjeologists  as  to  the  ages  of  the  remains  in  different  caves,  ind 
which,  as  Lyell  and  others  have  insisted,  prove  no  more  than  slight  difierencciof 
wealth  and  culture  among  contemporary  or  immediately  successive  tribes. 

Another  point  on  which  he  well  insists,  and  which  he  has  adnairably  iHlft- 
trated,  is  the  marked  distinction  between  the  old  paleocosmic  men  of  the  g?avdl 
and  caves  and  the  smaller  race  with  somewhat  differently  formed  skulls  vhid 
succeeded  them,  after  the  great  subsidence  which  terminated  the  Second  CoaCr 
nental  period  and  inaugurated  the  Modern  epoch.  The  latter  race  he  idecunei 
with  the  Basques  and  ancient  Iberians,  a  non-Aryan  or  Turanian  people  whoonct 
possessed  nearly  the  whole  of  Europe,  and  included  the  rude  Ugrians  and  Up 
of  the  north,  the  civilized  Etruscans  of  the  south,  and  the  Iberians  of  the  weft, 
with  allied  tribes  occupying  the  British  Islands,  This  race,  scattered  and  over- 
thrown  before  the  dawn  of  authentic  history  in  Europe  by  the  Celts  and  oth«r 
intrusi%'e  peoples,  was  unquestionably  that  which  succeeded  the  now  extinct 
paleocosmic  race  and  constituted  the  men  of  the  so-called  **  Neolithic  period,'* 
which  thus  connects  itself  with  the  modern  history  of  Europe,  from  which  rti> 
not  separated  by  any  physical  catastrophe  like  that  which  divides  the  older  men  rf 
the  mammoth  age  and  the  widely  spread  continents  of  the  post  glacial  period  froo 
our  modern   days.     This  identification  of  the   Neolithic  men  with  the  IbcruiB» 
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the  writer  has  also  insisted  on,  Dawkins  deserves  credit  for  fully  elucidating, 
d  he  might  have  carried  it  farther  to  the  identification  of  these  same  Iberians 
th  the  Berbers,  the  Guanches  of  the  Canary  Islands,  and  the  Caribbean  and 
ler  tribes  of  eastern  and  central  America.     On  these   hitherto  dark  subjects, 

et  is  now  rapidly  breaking,  and  we  may  hope  that  much  of  the  present  obscurity 
soon  be  cleared  away. 

Another  curious  point  illustrated  by  Dawkins,  with  the  aid  of  the  recent 
■discovery  of  the  tin-mines  of  Tuscany,  is  the  connection  of  the  Etruscans  with 
e  introduction  of  the  bronze  age  into  central  Europe.  This,  when  viewed  in 
ation  to  the  probable  ethnic  affinities  of  the  Etruscans  with  the  **  Neolithic'* 
d  Iberian  races,  remarkably  welds  together  the  stone  and  bronze  ages  in  Europe, 
d  explains  their  intermixture  and  '*  overlap  *'  in  the  earlier  lake  habitations  of 
land  and  elsewhere. 

e  are  also  indebted  to  our  author  for  a  suggestion  as  to  the  linguistic  con- 
n  of  the  Neocosmic  and  Modern  periods,  which  is  deserving  the  attention 
ilologists*     He  quotes  from  Abb6  Inchaurpe,  the  following  Basque  words; 

Aizcora  =  Axe        ^  Stone  lifted  up  or  handled, 

Aitzurra  r=  Pick        =^  Stone  to  tear  asunder. 

Aizttoa  =  Knife      ^=  Stone,  little  or  small. 

Aisiurrac  ^=  Scissors  =  Little  stones  for  tearing, 

fmarks  that  all  these  words  are  derived  from  the  word  aitza,  atcha^  stone, 

;h  now  applied  to  implements  of  metal.  The  same  thing  occurs  in  many 
merican  languages,  in  which  the  word  for  stone,  with  appropriate  additions,  is 
plied  to  different  kinds  of  tools.  It  is  also  curious  that  in  some  of  the  American 
^guages  the  word  for  stone  is  almost  identical  with  that  in  Basque ;  but  this  ap- 
ies  to  some  other  Basque  roots  as  welL  Still  it  is  not  unlikely  that  the  onoraat- 
lotetic  sounds,  itz,  aitz  and  the  like,  applied  to  stones  and  cutting  instruments  in 
my  languages,  in  all  cases  arose  from  the  use  of  sharpened  stones  in  cutting 
id  rending. 

A  still  more  important  speculation  arising  from  the  facts  recently  developed 

to  prehistoric  men  is  the  possible  equivalency  with  the  historical  deluge  of  the 

eat  subsidence  which  closed  the  residence  of  paleocosmic  men  in  Europe,  as 

•U  as  thai  of  several  of  the  large  mammalia.     Lenormant  and  others   have 

ipwn  that  the  wide  and  ancient  acceptance  of  the  tradition  of  the  deluge  among 

I  the  great  branches  of  the  human  family  necessitates  the  belief  that,    inde- 

Jodcntly  of  the  biblical  history,  this  great  event  must  be  accepted  as  an  histor- 

|U  fact  which  very  deeply  impressed  itself  upon  themindsof  all  the  early  nations. 

pir,  if  the  deluge  is  to  be  accepted  as  historical,  and  if  a  similar  break  interrupts 

|b  geological  history  of  man,  separating  extinct  races  from  those  which  still  sur- 

rc,  why  may  we  not  correlate  the  two.     The  misuse  of  the  deluge  in  the  early 

rtory  of  geology,  in  employing  it  to  account  for  changes  that  took  place  long 

fore  the  advent  of  man,  certainly  should  not  cause  us  to  neglect  its  legitimate 

when  these  arise  in  the  progress  of  investigation.     It  is  evident  that  if  this 
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correlation  be  accepted  as  probable,  it  must  modify  many  views  now  held  as  H 
the  antiquity  of  man.  In  that  case,  the  modem  gravels  spread  over  plateaus  ail 
in  river  valleys,  far  above  the  reach  of  the  present  floods,  may  be  accouDted  fa, 
not  by  the  ordinary  action  of  the  existing  streams,  but  by  the  abnormal  action  of 
currents  of  water  diluvial  in  their  character.  Further,  since  the  historical  ddiy 
cannot  have  been  of  very  long  duration,  the  physical  changes  separating  thedfr 
posits  containing  the  remains  of  paleocosmic  men  from  those  of  later  date  woidi 
in  like  manner  be  accounted  for,  not  by  slow  processes  of  subsidence,  elevatioa, 
and  erosion,  but  by  causes  of  more  abrupt  and  cataclysmic  character.  This  sub- 
ject the  writer  has  referred  to  in  previous  publications,*  and  he  is  glad  to  seethtt 
prominence  has  recently  been  given  to  it  by  so  good  a  geologist  as  the  Duke  of 
Argyll,  in  a  late  number  of  the  Contemporary  Review. 

It  is  a  great  leap  backward  to  pass  from  the  bronze  age  of  Europe  to  the 
Paleozoic  brachiopods  of  Bohemia;  but  both  may  furnish  illustrations  of  the  same 
natural  laws,  as  both  belong  to  the  same  long-continued  creative  work.  Barrand^ 
like  some  other  eminent  paleontologists,  has  the  misfortune  to  be  an  unbeliever ii 
the  modern  gospel  of  evolution,  but  he  has  certainly  labored  to  overcome  fail 
doubts  with  greater  assiduity  than  even  many  of  the  apostles  of  the  new  doG> 
trine ;  and  if  he  is  not  convinced,  the  stubbornness  of  the  facts  he  has  had  to  dot 
with  must  bear  the  blame.  In  connection  with  his  great  and  classical  work  oi 
the  Silurian  fossils  of  Bohemia,  it  has  been  necessary  for  him  to  study  the  similar 
remains  of  every  other  country,  and  he  has  used  this  immense  mass  of  material 
in  preparing  statistics  of  the  population  of  the  Paleozoic  world  more  perfect  thaa 
any  other  naturalist  has  been  able  to  produce.  In  previous  publications  he  has 
applied  these  statisiical  results  to  the  elucidation  of  the  history  of  the  oldest  group 
of  crustaceans,  the  trilobites,  and  the  highest  group  of  the  mollusks,  the  cephalo- 
pods  In  his  latest  memoir  of  this  kind  he  takes  up  the  brachiopods,  or 
lamp-shells,  a  group  of  bivalve  shellfishes,  very  ancient  and  very  abundandy  rep^^ 
sented  in  all  the  older  formations  of  every  part  of  the  world,  and  which  thus 
affords  the  most  ample  material  for  tracing  its  evolution,  with  the  least  possible 
difficulty  in  the  nature  of  **  imperfection  of  the  record." 

Barrande,  in  the  publication  before  us,  discusses  the  brachiopods  with  refer- 
ence, first,  to  the  variations  observed  within  the  limits  of  the  species,  eliminating 
in  this  way  mere  synonyms  and  varieties  mistaken  for  species.  He  also  arriTCS 
at  various  important  conclusions  with  reference  to  the  origin  of  species  and  varidal 
forms,  which  apply  to  the  cephalopods  and  trilobites  as  well  as  to  the  brachiopods, 
and  some  of  which,  as  the  writer  has  elsewhere  shown,  apply  very  generally  to 
fossil  animals  and  plants.  One  of  these  is  that  different  contemporaneous  species 
living  under  the  same  conditions,  exhibit  very  different  degrees  of  vitality  and 
variability.  Another  is  the  sudden  appearance  at  certain  horizons  of  a  great 
number  of  species,  each  manifesting  its  complete  specific,  characters.  With  very 
rare  exceptions,  also,  varietal  forms  are  contemporaneous  with  the  normal  for« 
of  their  specific  type,  and  occur  in  the  same  localities.     Only  in  a  very  few  castf 

*  **  Origin  of  the  World,"  Fossil  Men." 
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^r  It,     This  and  the  previous  results,  as  well  as  the  fact  that  parallel 
irj  groups  having  no  direct  reaction  on  each  other,  prove  that 
:t  progressive    influence,  and  that  specific  distinctions  are  not 
I,  hut  on  the  *' sovereign  action  of  one  and  the  same  creative 
Einde  expresses  it.     These  conclusions,  it  may  be  observed,  are  not 
Li  slap-dash  method  of  mere  assertion  so  often  followed  on  the 
:^i  questions,  but  by  the  most  severe  and  painstaking  induction, 
.  triaboration  of  a  few  apparent  exceptions  and  doubtful  cases, 
leading  relates  to  the  distribution  in   time  of  the  genera  and 
lupods.     This  he  illustrates  with  a  series  of    elaborate   tables, 
x|3lanation.     He  then  proceeds  to  consider  the  animal  popula- 
jiation,  in  so  far  as  brachiopods,  cephalopods  and  trilobites  are 
reference  to  the  following  questions:     (i)  How  many  species  are 
the   previous   formation  unchanged?     (2)  How  many  may  be 
i  fications  of  previous  species  ?     (3)  How  many  are  migrants  from 
iicre  they  have  been  known  to  exist  previously?     (4)  How  many 
new  species?    These  questions  are  applied  to   each  of  fourteen 
itions  included  in  the  Silurian  of  Bohemia.     The  total  number  of 
(opods  in  these  formations  is  640,  giving  an  average  of  45.71  to 
Plhe  results  of  accurate  study  of  each  species  in  its  characters,  its  varie- 
hical  and  geological  range,  are  expressed  in  the  following  short 
\\  should  somewhat  astonish  those  gentlemen  who  are  so  fond  of 
derivation  is  *  *  demonstrated  "  by  geological  facts : 

pccies  continued  unchanged  ....    28  per  cent. 

ecies  migrated  from  abroad  ....      7        ** 

ecies  continued  with  modification  .      o       ** 
few  species  without  known  ancestors.  65        ** 


100  per  cent. 


that  the  same  or  very  similar  proportions  hold  with  respect  to  the 
trilobites,  and  in  fact  that  the  proportion  of  species  in  the  suc- 
Ituian  faunas,  which  can  be  attributed  to  descent  with  modification,  is 
fy  nU,  He  may  well  remark  that  in  the  face  of  such  facts  the  origin  of 
IS  not  explained  by  what  he  terms  **les  6lans  po^tiques  de  Timagination." 

Jr  third  part  of  Barrande's  memoir,  relating  to  the  comparison  of  the 
brachiopods  of  Bohemia  with  those  of  other  countries,  though  of  great 
5  interest  and  important  in  extending  the  conclusions   of  his  previous 
J  does  not  concern  so  nearly  our  present  subject. 
/c  thought  it  well  to  direct  attention  to  these  memoirs  of  Barrande, 
clpej  fonn  a  specimen  of   conscientious  work,  with  the  view  of  ascer- 
.„^  if  tbere  is  any  basis  in  nature  for  the  doctrine  of  spontaneous  evolution  of 
iea^  I  am  sorry  to  say,  form  a  striking  contrast  to  the  mixture  of  fact  and 

T^  t  subject  which  too  often  passes  current  for  science  in  England, 
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America,  and  Germany,  Barrande's  studies  are  also  well  deserving  theittaiw 
of  our  younger  men  of  science,  as  they  have  before  them,  more  especiallf  id  tii 
widely  spread  Paleozoic  formations  of  America,  an  admirable  field  forsinw 
work.  In  an  appendix  to  his  first  chapter,  Barrande  mentions  that  the  thr««M 
who  in  their  respective  countries  are  the  highest  authorities  on  PaJeozoic  tiiidi' 
opods,  Hall,  Davidson,  and  De  Koninck,  agree  with  him  in  the  mr 
-conclusions,  and  Ife  refers  to  an  able  memoir  by  D'Archiac  in  the  same 
the  cretaceous  brachiopods. 

It  should  be  especially  satisfactory  to  those  naturalists  who,  like  the  wrufl, 
have  failed  to  see  in  the  paleontological  record  any  good  evidence  for  the|<0- 
Auction   of   species  by  those  simple  and  ready  methods  in  vogue  with  iwi 
evolutionists,  to  note  the  extension  of  actual  facts  with  respect  to  the  geoJ^g^^ 
dates  and  precise  conditions  of  the  introduction  of  new   forms,  and  lo  find '.to 
these  arc  more  and  more    tending  to  prove  the   existence  of  highly  coapte 
creative  laws  in  connection  with  the  great  plan  of  the  Creator  as  carrid  o«lo 
geological  time.     These  new  facts  should  also  warn  the  ordinary  reader  o^  ^ 
danger  of  receiving  without  due  caution  those  general  and  often  boastful  asst^' 
respecting  these  great  and  intricate   questions,  made  by  persons  not  acqi^ ' 
with  their  actual  difficulty,  or  by  enthusiastic  speculators  disposed  to  o^^^ 
everything  not  in  accordance  with  their  preconceived  ideas, — Frmaifin  Re: 


-' '  :  1< 
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RV  CHAS.   H.   STERNBERG. 

In  the  year  1877,  while  at  work  in  the  fossil  fields  of  Western  Kansas,  1  rt 
ceived  orders  from  Prof.  Cope,  in  whose  employ  I  was,  to  go  at  once  to  1  oct 
locality,  discovered  in  the    Desert  of  Southern  Oregon  and  said  to  be  vcnr  ri6 
in  foasil  remains.       A  few  days  were  sufficient  to  make  all  needful  prepinuoa, 
and  I  was  on  my  way  by  rail  through  the  grand  and  impressive  scenery  of  Wcb« 
and  Echo  Cartons  of  the  Rocky  Mountains.       Among  the  towering  peaks  of  dk 
Sierras,  by  stage,  past  Castle  Rock  and  old   Mount  Shasta,  in  California,  aad  ot 
to  Fort  Klamath,  Oregon,  where  I  procured  pack  animals  and  hired  anassinffit* 
After  various  adventures  I  reached  Silver  Lake,  near  which  I  expected  to  lo4 
the  bone  yard,  as  the  people  called  it.     A  guide  led  us  through  an  alkaline  desert 
covered  with  sage  brush  and  greasewood.       A   journey  of  twenty-eight   mikf 
brought  us  to  a  small  alkaline  lake,  on  the  margin  of  which  lay  the  remains  of  a* 
tinct  animals,  on  a  bed  of  clay,  all  exposed.     The  volcanic  ashes  and  sand  tki* 
had  covered  them  had  been  blown  away.     As  night  was  fast  approaching  whenwf 
reached  the  fossil  field,  we  gathered  a  huge  pile  of  sage  brush,  pitched  oor  ieiil» 
and  soon  had  a  comfortable  fire,  and  after  a  hearty  meal^  we  stretched  oursdTtf 
on  our  blankets  and  listened  with  lighted  pipes  to  the  stories  of  our  guide;  voi 
hough  we  were  twenty-eight  miles  from  human  habitations,  and  io  spite  of  tlbi 
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ig  of  the  wolves,  we  made  ourselves  comfortable.  In  the  morning  we  were 
astir,  and  during  the  day  made  the  largest  collection  of  fossil  bones  I  ever 
the  same  length  of  time.  They  were  in  a  fine  state  of  preservation.  One 
(inate  thing  was  the  absence  of  perfect  skeletons.  The  skuHs  had  been 
n  to  pieces,  doubtless  beneath  the  feet  of  herds  of  antelope  and  deer,  that 
daily  to  the  lake  for  water.  Teeth,  limb  bones  and  vertebrae  were  common, 
uod  great  quantities  of  fish  bones,  which  were  usually  detached  and  repre- 
animals  from  the  size  of  a  trout  to  a  large  salmon*  About  two  thirds  were 
sting  species.     Birds,  also,  were  abundant,  in  size  from  a  sandpiper  to  a 

They  were  all  of  existing  species.  Great  piles  of  Pitmrbis  and  other 
s  of  fresh  water  shells  looked  like  snow  drifts.  Among  mammals  the  horse 
:ama  were  most  common,  three  species  of  each-  Ejids  mijor  was  as  large 
r  American  stock,  though  with  rounder  limb  bones.  E.  ocddtntalh  was 
the  size  of  a  small  Indian  pony.  Of  the  Llama  the  species  were  aneherria 
•ra,  A.  mnjor  and  A.  viiakenana.  Specimens  were  found  of  a  great  sloth, 
hn.  Elephas  primigemus  left  its  bones  in  profusion.  Th*y  were  usually 
m,  especially  the  tusks,  A  few  diys  exploration  convinced  me  that  great 
>ers  of  animils  had  been  destroyed  at  once,  and  an  examination  of  the  vol- 
1  sand  and  ashes  that  had  covered  them  proved  that  they  had  sought  shelter 
■fierce  storm  of  sand  and  ashes,  from  an  active  volcano  in  the  vicinity,  and 
Fof  all  descriptions  forgot  their  natural  instincts,  and  rushed  together  to  the 

waters  of  the  lake.  The  gigintic  elephant,  the  horse,  llama,  deer,  wolf 
r  smaller  animals  awaited  with  fear  the  storm  that  must  overtake  and 
ra  beneath  the  accumulating  debris, 

le  reason  for  this  opinion  is  the  great  profusion  of  remains  around  the  lake* 
ier  is  that  only  isolated  bones  are  found  at  a  distance,  showing  where  some 
^  had  been  overtaken  by  the  storm  before  it  reached  the  lake.  What  a  ■ 
■Cion  there  must  have  been  on  that  fearful  day,  when  all  the  beasts  of  I 
icrn  Oregon  found  death  and  burial.  Great  piles  of  sand  and  ashe5  are 
L  near  the  lake,  carried  there  by  the  wind,  into  which  ones  horse  sinks  a 
B.vnore,  Among  these  heaps  of  sand  I  found  an  old  Indian  village,  with 
lortars  and  pestles  lying  around.  Also  numerous  arrow  and  spear  heads  of 
OB.  Here  and  there  were  heaps  of  obsidian  chips,  showing  where  the  old 
makers  had  had  their  shops.     Who  knows  but  what  man  was  a  witness  of 

ies  we  have  described,  and  perished  amidst  the  storm  of  burning  ashes* 


THE  QUATERNARY  OF  WASHINGTON  TERRITORY. 

BY  CHAS.   H.  STERNBERG* 

of.  Broadhead's  interesting  article  on  the  Mastodon  puts  me  in  mind  of  some 
ions  I  made  in  the  Winter  of  1S77-78.  While  traveling  on  the  Columbia 
met  an  army  surgeon,  who  told  me  of  mastodon  bones  being  found  on 
sek,  Washington  Territory.      I  resolved  to  go  there  at  once^  and  ^^lax  x.^ 
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Walla  Walla  to  outfit,  and  with  two  assistants^  went  to  Pine  creek*  where  I  \ 
Mr.  Copeland  who  had  made  large  collections  of  remains  of  the  Hairy  Mamn 
He  had  felt  a  large  skull  in  a  spring  on  his  farm,  and  with  grappling  irons  hs 
it  to  the  surface.       It  proved  a  perfect  specimen  and  excited  hU  desire  to  obua  | 
more.     He  therefore  hired  a  number  of  men  and  proceeded  to  drain  and  dig  ois 
the  spring.     He  first  went  through  a  bed  of  peat,  then  of  clay  and  found  a  greal 
many  bones  in  a  bed  of  gravel  below^  about  twelve  feet  from  the  surface.     He 
obtained  a  large  collection  of  mammoth  bones,  as  well  as  those  of  the  bison  ud  { 
smaller  animals.     Mingled  with  the  bones  were  pieces  of  charred  wood.      I  dif- 
covered  a  spring  near  the  head  of  Pine  creek  that  promised  well,  as  I  could  fed 
bones  with  a  long  pole.     It  was  too  yards  from  the  creek  and  on  about  the  saiK 
level.     I  first  dug  a  ditch  from  the  spring  to  the  creek,  which  lowered  the  water 
about  three  feet.     Then  we  dug  down  on  the  margin  of  the  spring,  through  a  bei 
of  peat  five  feet  in  thickness,  and  through  five  feet  of  clay,   hauling  up  the  sob 
mud  and  water  with  buckets.     Every  night  the  hole  we  made  during  the  day  vis 
filled  with  water  and  it  had  to  be  bailed  out  in  the  morning.       At  last  we  found  i 
the  bed  of  gravel,  with  numerous  bones  lying  on  and  through  it.      But,  unfortun- 
ately, they  did  not  belong  to  the  mammoth,  but  to  the  North  American  btson,  dccf 
and  other  small  animals  of  existing  species.       One  interesting  fact  was^  we  foufli 
flint  arrow  heads  and  an  instrument  of  bone  mingled  with  the  bones.      This  foci 
taken  alone  would  only  prove  that  man  existed  with  the  common  bison.      B^  I 
taken  in  con  lection  with  Mr.  Copeland's  discoveries,  it  would  prove  that  both 
man  and  the  bison  were  contemporary  with  the  mammoth,  as  man's  impleroc 
associated  wiih  remains  of  the  bison,  were  found  under  the  same  circumstj 
and  vicinity  with  Mr.  Copeland's  specimens.     Another  proof  of  the  great  age  of 
the  bison  is  from  the  fact  that  its  remains  are  found  in  various  parts  of  Washington 
Territory  and  Oregon  in  beds  of  gravel,  under  twelve  feet  of  lava.      Hence,  l^\> 
pose  that  if  man,  the  mammoth  and  bison  were  contemporary^  they  w^ere  doabt- 
less  destroyed  by  an  outfiow  of  lava  that  covered  most  of  eastern  WashioglDOQ 
Territory  and  Oregon. 


ARCHEOLOGY    AND    ANTHROPOLOGY. 


ORIENTAL  RESEMBLANCES  IN  NEW    MEXICO. 

BY   C.    N.    HOLFORD. 
*******  3|e« 

But  there  is  to  be  seen  here  in  New  Mexico  the  impress  of  acivilizatiooftbe 
Arabic)  older  than  that  of  Europe,  older  than  that  of  Ancient  Rome.     ADdthm 
arc  some  grounds  for  believing  that  the  ancient  Pueblo  civilization   which  if  i 
Spanish  conquerors  found  here,  and  to  a  great  extent  displaced,  is,  tf  not  lit 
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direct  offspring,  at  least  the  kindred  of  the  civilization  of  the  Egypt  of  four 
thousand  years  ago.  The  character  of  many  of  the  ancient  ruins  from  Zuni  to 
Falcnque  and  Copan»  the  type  of  heads  and  features  sculptured  thereon,  the 
pottery  of  the  Pueblos  and  Navajos — all,  if  not  exactly  resembling  those  of  an- 
cient Egypt,  resemble  nothing  else  in  the  world  so  much.  The  wooden  plow 
used  by  the  Indians  of  this  Territory  to  day  is  of  the  exact  type  found  sculptured 
upon  monuments  that  were  old  before  the  walls  of  Troy  were  built.  The  char- 
acter of  the  country  and  climate  considerably  heightens  these  resemblances* 
Standing  near  one  of  these  Indian  ptieblos  and  reading  a  page  of  Bayard  Taylor's 
journey  up  the  Nile,  you  might  easily  fancy  as  you  looked  around  that  the  great 
traveler  was  describing  the  scene  before  you.  The  rude  houses  of  sun  baked 
mud  with  occasional. bits  of  vineyard  about  them;  in  the  back-ground  the  barren 
flats  or  the  low  yellow  sandhills;  in  front  the  broad  river,  its  turbid  waters  changed 
to  gleaming  silver  by  the  slanting  rays  of  the  blazing  sun;  and  over  all  the  pale, 
liot,  quiet,  cloudless  sky.  The  dusky  inhabitants  in  their  scanty  white  cotton 
garments  moving  languidly  about,  the  asses  plodding  afield  or  standing  with 
mournfully  drooping  heads,  and  the  rude,  antique-looking  implements  seen  here 
and  there,  harmonize  well  with  the  rest  of  this  picture  of  ancient  Egypt,  as  it 
were, 

1  have  said  that  Spanish  New  Mexico  bears  tokens  of  the  influence  of  the 
Arabian  civilization,  and  it  may  not  be  clear  iJt  first  sit^ht  how  it  can  be  so*  It 
will  be  remembered  that  the  immediate  successorii  of  the  great  Arab  prophet 
carried  their  conquering  arms  and  fanatic  faith,  not  only  to  the  walls  of  Vienna 
on  the  north,  but  along  the  whole  southern  coast  of  the  Mediterranean,  then 
swarmed  up  into  Spain,  crossed  the  Pyrenees  and  overran  half  of  France.  Though 
the  mace  of  Charles  M artel  crushed  their  front  at  Poitiers  and  the  swords  of  the 
Paladins  scourged  them  back  across  the  mountains,  they  held  possession  of  more 
or  less  of  Spain  for  nearly  eight  hundred  years.  Not  only  did  this  long  domin- 
ion of  so  energetic  a  race  deeply  impress  Spanish  customs  and  architecture,  and 
mingle,  no  doubt,  much  of  its  blood  with  the  Spanish  race,  but  when  the  last  king 
of  the  Spanish  Moors  yielded  the  keys  of  his  capital  to  the  consort  sovereigns  of 
Aragon  and  Castile  and  bade  adieu  forever  to  the  Alhambra's  marble  halls,  many 
thousands  of  the  Moors  remained  behind  to  still  further  impress  their  characteris- 
tics upon  Sfiain.  When  they  were  finally  expelled  eighty  year^  later  by  the  foolish 
bigotry  of  Philip  II  Spain  lost  in  thenj  her  most  substantial  citizens-her  most  skillful 
mechanics  and  enterprising  traders.  But,  even  thus,  it  is  estimated  that  there  are 
60yOoo  Morescas,  or  persons  of  Moorish  descent,  in  Spain.  It  is  highly  probable 
that  so  fine  an  opportunity  for  adventure  as  was  opened  by  the  ^discovery  of  the 
New  World  was  embraced  by  thousands  of  an  adventurous  race  whose  ancestors 
carried  their  banners  over  two  thousand  leagues  of  conquest  in  Europe  and  Africa, 
and  it  is  not  unlikely  that  many  of  these  Mamscos  were  in  the  vanguard  of  the 
Ccnquistadoris . 

Santa  Fc,  except  in  its  new  American  features,  is  a  type  of  the  remote,  ha^f- 
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Moorish  towns  of  Estramadura  three  hundred  years  ago.  The  influence  of  the 
rest  of  Europe  has  greatly  changed  Spain  since  the  days  of  Charles  V,  but  that 
mfluence  fell  far  short  of  New  Mexico.  In  a  few  nooks  of  Spain  a  hundred  yein 
ago  were  remnants  of  these  things  which  had  already  vanished  from  the  inore 
accessible  localities.  Cadalso.  in  his  Cartas  Marrueeas,  writing  from  one  of  thoe 
nooks,  says :  * '  The  somber  costumes,  the  women  secluded  in  the  houses  or  appeal- 
ing on  the  streets  only  with  faces  mufRed  in  black  shawls,  the  houses  with  ifadr 
blank  street  walls  jealously  hiding  the  inner  courts        ♦         *  #  ♦       ♦ 

and  many  other  things,  have  made  me  look  into  the  almanac  to  sec  if  it  was  really 
the  year  1 765^  or  the  year  1 500. "  Many  of  these  things,  to  be  seen  only  in  the  noob 
of  Spain  a  hundred  years  ago,  can  be  seen  in  some  New  Mexican  towns  in  the 
year  1880. 

The  ancient  architecture  of  New  Mexico  is  decidedly  Moorish — though  in 
the  matter  of  public  buildings,  in  the  palmy  days  of  the  Moors  in  Spain,  the 
Moors  built  of  marble  where  the  Mexicans  have  built  of  mud,  yet  in  their  less 
pretentious  buildings  adobe  formed  the  principal  building  materiel  of  both  people. 

Lately  1  met  a  Frenchman  who  had  spent  twelve  years  in  northern  Africa 
and  Arabia,  and  he  said  that  for  appearance  of  country,  buildings,  people,  ani- 
mals, climate,  etc.,  the  Rio  Grande  valley  might  seem  to  be  a  slice  taken  out  of 
Algiers  or  Arabia — at  least  if  the  Gringo   were  taken  out  and  the  camel  put  m. 

Had  I  space  and  access  to  books,  to  illustrate  the  resemblance  of  this  counny 
to  orient  lands  I  might  quote  from  the  writings  of  many  observers,  from  the 
wonderful  narrative  of  Moses,  read  by  more  than  a  hundred  generations,  to  the 
pages  of  Bayard  Taylor  which,  fresh  from  the  writer's  hand,  charmed  me  whcni 
boy.  The  soil,  the  sky,  the  animals,  the  implements,  the  pursuits  and  the  manu- 
factures^— ^what  a  wonderful  resemblance  in  those  of  the  two  regions.  The  nid€ 
Mexican  cart  wnh  its  ponderous  wooden  wheels  and  wicker  boxes  of  cane  or 
willow  rods,  drawn  by  oxen  whose  yoke  is  a  straight  stick  lashed  to  their  harm 
with  rawhide  thongs— just  such  carts  arc  pictured  in  the  most  ancient  bas-relieft 
of  the  Orient — just  such  carts  bore  Jacob  and  his  very  numerous  family  fn)m 
famine-stricken  Canaan  to  meet  his  long-lost  son,  the  viceroy  of  Egypt^ — just  such 
carts  bore  the  plunder  of  the  Israelites  on  their  long  journey  from  the  pasttires  of 
Goshen  to  the  fords  of  Jordan— just  such  carts  bore  the  baggage  of  Mohammed'^ 
lieutenants,  toiling  and  creaking  through  three  thousand  miles  of  desert  sandii 
from  the  Red  Sea  coast  of  Arabia  to  the  Atlantic  coast  of  Morocco. 

The  manner  of  threshing,  cleaning  and  grinding  grain,  (and,  it  may  be  said, 
of  growing  and  gathering  it)  in  this  region  is  the  same  as  is  described  in  the  earliest 
records  of  the  oriental  nations.  Moses  wrote  concerning  **the  ox  that  treadeth 
out  the  corn,*'  and  the  ox  is  yet  used,  along  with  the  ass  and  the  goat,  for  tread- 
ing  out  the  grain  of  New  Mexico*  The  Mexican  threshing-floor  is  of  the  same 
description  as  that  which  David  bought  of  Araunah  the  Jebusite,  and  the  Mciicaa 
now  winnows  out  his  wheat  in  exactly  the  same  manner  as  Boazthe  Moabite  was 
winnowing  out  barley  the  breezy  evening  that  Ruth  came  a  courting  him.     •'  Two 


women  shall  be  grinding  at  the  mill/*  says  the  Hebrew  propliecy,  and  it  is  said 
that  in  some 'parts  of  this  territory  to-day  two  women  together  grind  wheat  betweo.^ 
flat  stones — the  one  partly  grinding  it  and  the  other  completing  the  operation. 

The  **  bottles*' for  wine  mentioned  in  ancient  records  are  known  to  have 
been  goat-skin  flasks,  and  such  are  in  use  to-day  in  this  country ;  and  so  are  the 
rawhide  wine  vats,  such  as  were  used  by  the  wine  makers  of  Syria  ages  ago,  ani 
perhaps  even  by  the  sons  of  Noah.  Our  native  adobe-makers  would  probably 
find  making  ** bricks  without  straw"  as  unsatisfactory  as  did  the  Hebrew  slaves 
of  the  Egyptians  thirty-four  hundred  years  ago. 

The  ass  and  the  goat,  the  **  flocks  and  herds "  of  sheep,  and  the  **  cattle 
upon  a  thousand  hills/*  are  features  upon  almost  every  page  of  the  literature  of 
**thc  children  of  Shem  dwelling  in  tents,"  from  the  day  of  Abraham  to  this  day, 
as  they  would  be  in  a  hterature  descriptive  of  every-day  life  in  the  Mexican 
••  plaza"  or  on  the  lonely  ranch.  In  fact,  the  American  tourist  who  is  unable  to 
visit  Syria,  Arabia,  Egypt  and  Barbary,  but  who  wishes  to  realize  in  the  sight  of 
living  forms  and  actual  landscapes  what  he  has  read  of  these  ** cradle  lands,*' 
shotild  come  to  New  Mexico  before  the  Gringo  with  his  steam  and  electricity  shall 
have  swept  away  all  these  oriental  resemblances  except  the  landscape  and  the 
climate. — Thirty- Faur. 
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New  Mexico  is  perhaps  the  most  noted  country  in  the  world  for  research* 
The  historian,  the  w^ealth  seeker  and  the  '*  curious"  can  here  find  a  rich  field  and 
reward  for  their  hbor.  The  Abo  and  Gran  Quivira  counties  are  perhaps  the 
most  renowned  in  the  Territory  for  research.  In  the  former  there  are  evidences 
of  great  volcanic  eruptions  which  overwhelmed  cities  and  buried  the  inhabitants 
in  ashes  and  lava  long  ages  ago.  It  is  evident  that  these  people,  who  are  per- 
haps older  than  the  Aztecs,  w^rc  a  prosperous  race,  with  not  a  little  advance  in 
civilization,  as  the  Abo  ruins  in  the  Manzana  Mountains  indicate ;  also  some  in- 
dications of  fine  an;  rude  figures  and  the  images  of  animals  being  found  upon 
the  interior  of  the  walls  of  the  structures  beneath  the  debris. 

It  is  evident  that  this  non-historic  race  were  seekers  after  mineral,  and  evi* 
dences  also  exist  that  mineral  was  obtained  by  them  in  paying  quantities,  there 
being  the  ruins  of  many  old  smelters  and  acres  of  slag  found  near  Abo,  Here  mines 
are  found  with  the  limbers  so  rotten  with  age  that  great  difficulty  is  experienced 
and  danger  incurred  in  going  down  into  the  old  shafts,  where  shafts  are  formed* 

One  of  our  informants  gave  as  his  belief  that  either  the  flow  of  lava  ur  fall- 
ing leaves  and  dust  had  filled  many  of  the  shafts  up,  and  the  sand,  earth  and 
leaves  so  completely  covered  the  ground  that  great  care  is  required  to  find  them, 
with  but  one  or  two  exceptions — the  Mount  of  the  Holy  Cross  (so  named)  being 
about  the  only  one  that  could  be  easily  discovered. 
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One  especially  was  found  where  human  hands  or  lava  or  falling  leaves  and 
dust  had  filled  it  level  with  the  earth,  no  shaft  being  discernible,  and  would  not 
have  been  found,  perhaps,  had  not  an  old  trail  been  discovered.  This  was  is% 
into  and  at  a  depth  of  twelve  feet  a  man  could,  in  places,  thrust  his  arm  in  up  to 
the  elbow  between  the  granite  walls  of  the  mine  and  the  earth  which  filkd  the 
old  shaft.  The  mineral,  unlike  our  White  Oaks  country,  does  not  seem  to  out- 
crop, but  seems  to  be  deep  in  the  earth ;  no  float  having  been  found  as  yet  except 
near  the  shafts  or  around  the  old  smelters.  On  the  eastern  slope  of  the  Manzani 
Mountains  no  quartz  has  been  found  excepting  in  a  very  burned  and  blackened 
condition.  This  part  of  the  country  will  perhaps  yield  immense  mineral  weahh 
in  time,  and  further  developments  and  prospecting  is  awaited  with  great  interest 
to  many. 

The  walls  of  some  of  the  old  ruins  at  Abo  are  six  feet  of  solid  stone — lime  and 
red  sand — the  walls  in  places  are  yet  six  feet  in  height  and  in  a  state  of  perfect 
preservation.  In  the  ruins  are  found  vesseb  of  various  designs  and  sizes  made 
of  pottery — some  representing  birds  and  animals.  Stone  hammers  are  found 
here,  but  no  indications  that  sharp-edged  tools  were  used  in  this  ancient  period. 
In  digging  down  in  one  place  the  remains  of  an  old  aqueduct  was  found,  whid 
was  probably  used,  as  in  the  present  day  by  the  Mexicans  for  supplying  the 
inhabitants  with  water. 

It  is  thought  and  believed,  by  specimens  of  ore  found,  that  gold,  silver  and 
copper  were  found  in  paying  quantities.  All  the  rock  is  more  or  less  copper 
stained  and  some  of  it  is  so  much  so  that  some  of  the  ''country  "  rock  has  nm 
as  high  as  37  per  cent,  copper. 

Surely  our  bright,  sunny  land  has  been  enjoyed  long  before  the  Anglo  Saxoo 
made  his  appearance  upon  the  scene.  The  future  of  New  Mexico  can  only  be 
surmised.  Every  day  new  evidences  of  untold  wealth  are  thrust  upon  us,  and 
the  day  is  not  far  distant  when  the  multitudes  of  the  East  will  flock  to  our  to- 
ders  and  assist  in  the  development  of  the  greatest  mineral  region  in  the  world.—* 

Em, 
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CHEMISTRY  IN  1727. 

PROFESSOR  T.  BERRY  SMITH,   LOUISIANA  COLLEGE,  MO. 

I  have  been  reading  a  book — very  large  book — whose  title  page  reads  thus: 
'*  A  New  Method  of  Chemistry,  written  by  the  very  learned  H.  Boerhaave,  Phh 
fessor  of  Chemistry,  Botany  and  Medicine  in  the  University  of  Leyden,  etc, 
etc.,  translated  by  P.  Shaw,  M.D.,  andE.  Chambers,  Gent,  London,  MDXXVH 
CCXXVII." 
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I  have  found  such  curious  ideas,  statements,  hypotheses,  reasonings  and 

conclusions  in  it,  that  I  have  deemed  it  would  be  interesting  to  the  readers  of  the 

Rktikw  to  write  down  a  few  of  them  and  have  them  again  set  in   type.    Of 

course,  they  will  not  now  be  printed  with  "  f "  for  '*  s  "  and  "  em  "  for  "  them  " 

[     and  such  other  ancient  modes  for  putting  things ;  but,  nevertheless,  the  words 

i     Gorrected  and  ideas  will  be  interesting.     I  cull  out  only  a  few  of  the  most  strange 

I     statements,  though  the  whole  book  is  a  curiosity. 

I  quote  first  the  definition  of  Chemistry:  **  Chemistry  is  an  art,  whereby 
sensible  bodies  contained  in  vessels  (or  at  least  capable  of  being  contained  therein 
and  remdend  sensible ; )  are  so  changed  by  means  of  certain  instruments,  and 
especially  fire,  that  their  several  powers  and  virtues  are  thereby  discovered ;  with 
a  view  to  the  uses  of  Medicine,  Natural  Philosophy  and  other  arts  and  occasions 
of  life/' 

The  author  then  proceeds  to  explain  the  various  parts  of  the  definition  some- 
what as  follows : 

It  deals  with  sensible  bodies.  Bodies  are  sensible  when  they  afiect  our 
senses ;  insensible  when  so  small  or  so  remote  that  they  work  no  notable  change 
on  our  organs  of  sense.  Thus  the  air  is  full  of  an  infinite  number  of  hetero- 
geneous corpuscles  which  have  indeed  an  efiiect  on  our  bodies,  but  it  is  such  as 
our  senses  take  no  cognizance  of. 

They  must  be  sensible  bodies  capable  of  being  contained  in  vessels.  The 
aooD,  though  a  sensible  body,  is  no  object  of  chemistry,  for  it  is  not  capable 
of  being  contained  in  vessels.  Gases  are  insensible  aura  or  exhalations  that 
would  fly  away  unperceived ;  but  being  caught  in  alembics  and  retorts,  come 
imder  the  notice  of  our  senses. 

The  **very  learned"  author  then  goes  on  to  divide  the  world  into  three 
kingdoms  much  the  same  as  we  do  at  the  present  time ;  save  that  he  uses  the 
word  ** fossil"  as  we  do  "mineral."  His  definitions  are  these:  Fossils  grow 
adhering  to  the  earth,  and  without  distinction  of  parts.  Vegetables  grow  adhering 
to  the  earth,  and  with  distinction  of  parts.  Animals  grow  without  adhering  to 
the  earth  at  all. 

He  is  very  profuse  in  explanation.  Passing  on,  we  come  to  his  divisions  of 
the  fossil  kingdom  ;  and  the  first  is  a  metal.     He  says : 

A  metal  is  a  simple  fossil  body  that  fuses  and  becomes  fluid  by  fire;  and  by 
cold  coagulates  and  hardens  into  a  solid  mass  capable  of  distending  under  the 
hammer. 

There  are  but  six  metals  in  all  nature,  viz.  :  Gold,  lead,  silver,  copper,  iron 
and  tin.  Some  add  mercury,  but  it  does  not  agree  with  our  definition  in  any 
respect.  It  is  neither  dissoluble  by  fire,  malleable  nor  fixed.  Yet  the  chemists 
hold  that  it  is  the  basis  of  all  metals,  for  by  throwing  in  sulphur  it  becomes  fixed 
into  a  metal.  Hence  as  it  is  only  a  circumstance  that  is  wanting  to  make  quick- 
silver a  metal,  there  is  warrant  for  calling  it  by  that  name. 

The  symbols  for  the  different  elements  used  in  those  days  were  those  which 
at  present  are  used  in  our  almanacs  to  represent  the  sun,  moon  and  planets.    I^ 
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seems  the  metals  had  received  a  kind  of  apotheosis  or  translation  into  heavefilj 
bodies.     The  explanation  is  somewhat  as  follows : 

Sol,  the  Sun— Gold. 

Luna,  the  Moon — Silver. 

Venus — Copper. 

Mercury — Quicksilver. 

Gold  is  a  circle  because  it  is  perfection. 

Silver.  This  figure  would  be  a  perfect  circle  if  the  inner  part  were  property 
applied  to  the  outer.  Now  the  chemists  all  agree  that  silver  is  half  gold;  bat 
the  gold  lies  hid.  And  they  say  if  you  could  turn  the  gold  part  outward,  yoor 
silver  would  be  converted  into  gold,  and  the  crescent  signifies  as  much. 

Copper  is  a  circle  with  a  cross  underneath,  /.  ^.,  Gold  with  some  corro- 
sive menstruum. 

The  cross  was  the  symbol  of  fire,  aqua  fortis,  vinegar,  etc.  As  the  croB 
was  to  crucify  or  torture  men,  so  these  things  serve,  so  to  speak,  to  torture  gold 
into  other  metals. 

Mercury,  the  sign  for  quicksilver,  shows  gold  in  the  middle,  silver  at 
the  top,  and  a  corrosive  at  the  bottom  ;  accordingly  all  the  adepts  say  of  Mercury, 
that  it  is  gold  at  heart,  whence  its  heaviness ;  silver  on  the  outside,  whence  it& 
whiteness;  but  there  is  a  pernicious  corrosive  sulphur  adhering  to  it  denoted  by 
the  cross.  So  if  it  were  perfectly  calcined  and  purified,  and  its  color  changed,  it 
would  be  gold.  Take  away  the  corrosive  and  the  silver,  and  the  gold  will  be  left. 
Hence  that  maxim  on  mercury :  Strip  me  of  my  clothes,  and  turn  me  inside 
out,  and  all  the  secrets  of  the  world  will  come  forth. 

He  then  takes  up  the  subject  of  specific  gravity.  He  says :  The  character 
of  the  air  influences  specific  gravity.  There  would  be  great  difference  between 
the  pure  fine  air  of  London  or  Paris  and  the  grosser  air  in  most  parts  of  Holland 

The  specific  gravity  of  metals  is  very  great,  the  lightest  of  them  being  more 
than  six  times  the  weight  of  water.  Hence  this  might  be  added  to  our  definition 
of  a  metal :  it  is  at  least  six  times  heavier  than  water.  This  fact  is  very  useful 
in  the  business  of  mining.  If  in  digging  you  find  a  glebe  or  mineral  whose 
weight  is  six  times  as  great  as  water,  you  may  safely  conclude  there  is  a  metal 
therein. 

In  a  discussion  of  the  properties  of  elementary  bodies,  his  remarks  are  of 
the  following  nature : 

It  was  a  common  saying  of  the  ancient  chemists  that  the  sun  and  salt  (^n- 
tain  all  things. 

The  truth  is,  sea  salt  is  a  thing  of  so  beneficial  a  nature  that  we  had  better 
be  without  gold  than  salt. 

Because  gold  is  so  little  influenced  by  fire,  some  have  argued  that  gold  alone 
has  its  just  proportion  of  fire,  and  is  itself  no  other  than  fire  perfectly  concen- 
trated. Gold  is  not  sonorous.  Hence  the  chemists  hold  that  whoever  would 
convert  another  metal  into  gold,  must  first  take  away  the  sound. 
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People  who  work  in  quicksilver  mines  all  die  in  a  little  time.  One  man 
jker  six  years  was  so  full  of  it  that»  holding  a  piece  of  gold  in  his  mouth  a  little 
Jiile,  it  became  of  a  silver  color  and  heavier  than  before. 

With  reference  to  stones,  he  speaks  thus:  ^ 

Stones  are  popularly  divided  into  two  classes,  vulgar  and  precious ;  or, 
Hich  amounts  to  the  same  things  opaque  and  transparent.  The  distinguishing 
jtrk  of  precious  stones,  as  of  metals,  is  the  weight.  Whatever  stone  has  the 
fight  of  a  diamond  is  reaily  a  diamond. 

He  explained  what  we  call  **  fossils/'  in  the  following  manner  ; 

Stones  grow  like  plants.  When  the  seed  of  a  stone  gets  into  a  shell  of  an 
linia),  it  grows  and  is  molded  ^into  the  shape  of  the  shell;  for  example,  cornua 
imonis,  our  ammonite. 

The  stones  most  opposite  hereto,  as  chalk  and  boles,  are  little  else  than 
l-th  ill  bound  together  by  a  very  small  quantity  of  crystalline  juice.     If  this 
jp^stalline  juice  found  its  way  in  quantity  into  the  midst  of  any  concretion  and 
piporated,  the  result  was  an  agate  or  onyx. 
j     Under  the  head  of  sulphur  he  speaks  of  Arsenic  i 

TTie  second  is  arsenic,  the  most  fatal  of  the  whole  tribe.  It  destroys  all 
imals  and  man  as  the  name  indicates :  Antr^  man,  and  nikac^  to  conquer.  In 
(  ancient  MS.  ascribed  to  the  Sibyls  is  a  verse  which  plainly  indicates  Arsenic : 

Teira syllabus  sum ;  prima  pars  met  virum^  secunda  victoriam  significai. 

Coral  was  considered  a  plant.  Thus  I  might  multiply  examples;  but  I  have 
teady  gone  too  far.  Such  were  the  lessons  taught  by  **  very  learned  "  men  about 
le  hundred  and  fifty  years  ago!  And  yet  I  have  heard  people  declare  that  the 
Drid  was  not  advancing  in  knowledge ;  that  there  **  was  nothing  new  under  the 

r\  "  and  such  like  expressions. 
In  conclusion  take  this — an  item  from  physiological  chemistry: 

The  component  parts  of  animals  are  spirit,  water,  salt,  oil  and  earth.  Spirit 
I  an  oily  or  sulphureous  matter  so  subtilized  as  to  be  volatile  by  the  smallest  fire, 
kd  miscible  with  water.  That  there  is  such  a  spirit  and  a  peculiar  one,  too,  in 
Ircfy  man,  is  evident  from  dogs.  They  track  any  one  man  or  beast  among  a 
lotisand;  ergo  some  specific  matter  distinguishes  the  dog*s  master  from  the 
ffluvia  of  all  others, 

Hippocrates  would  indeed  presently  pronounce  the  sentence  of  death  upon 
ny  one  sick  of  an  unknown  distemper  wherein  the  secretions  were  obstructed 
lid  the  skin  appeared  squalid,  dry  and  parched.  But  a  chemist  would  go  deeper 
Ito  the  thing  and  show  you  that  the  aqueous  and  spirituous  parts  of  the  blood 
teing  here  wanting,  the  salts  which  are  now  rendered  more  corrosive  and  sharp, 
re  brought  by  the  laws  of  circulation  to  the  fine  tender  vessels  of  the  cerebrum 
Hd  cerebellum,  which  they  either  wound  or  tear,  or  else  prevent  the  secretion 
f  animal  and  vital  spirits  therein  \  whence  death  must  necessarily  ensue,  which 
\  aay ing  something  that  satisfies  the  mind  and  rationally  accounts  for  the  thing. 
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BY  THE   EDITOR. 

More  than  a  year  ago  some  correspondence  was  had  between  Prof.  C 
W.  Pritchett,  of  Morrison  Observatory,  George  H.  Nettleton,  Frcsideni  of  th 
Union  Depot  Company,  of  this  city,  and  the  editor  of  the  Review^  in  regaidH 
the  establishment  of  an  electric  time  ball  at  the  Union  Depot  here,  which  resultti^ 
in  an  agreement  by  Mr.  Nettleton  to  furnish  the  necessary  funds  to  put  it  in 
ation  at  once.  But  for  some  reason  not  made  known,  the  managers  of 
Chicago  &  Alton  Railroad,  over  whose  wires  the  signals  were  to  have  beea 
failed  to  join  in  the  enterprise,  and  it  was  dropped  temporarily. 

Within  the  past  month  or  two  the  matter  has  been  taken  up  again,  and 
cipally  throygh  the  efforts  of  Prof.  H.  S.  Pritchett,  Dr.  E.  R.  Lewis  and  Mr. 
B.  Bullene,  the  scheme  has  been  successfully  accomplished*  The  city  coul 
appropriated  a  portion  of  the  necessary  money,  and  the  remainder  was  road* 
by  private  contribution.  The  time  ball  and  accompanying  apparatus  wereplj 
upon  the  new  building  of  Messrs.  Bullene  and  Sheidley,  corner  of  Seventh 
Delaware  streets,  the  tallest  and  one  of  the  finest  structures  in  the  city ;  and 
January  5,  at  exact  noon,  the  first  signal  was  given.  Since  then  it  has  beeoci 
daily  occurrence.  Connection  has  also  been  made  with  the  city  engine  houscp  ofl 
Walnut  street,  where  the  fire  alarm  bell  gives  twelve  taps  simultaneously  with  the 
dropping  of  the  ball ;  also  with  an  electric  clock  at  the  jewelry  store  of  Cady  ft 
Olmstead,  and  with  the  forty  telegraphic  stations  in  various  parts  of  the  city;  » 
that  absolutely  true  lime  is  now  the  rule.  As  this  is  the  fourth  city  m  the  United 
States  where  such  signals  have  been  adopted — the  others  being  Washington, 
Boston  and  New  York— our  citizens  feel  quite  elated,  as  well  as  indebted  to 
Professor  Pritchelt  for  inaugurating  an  enterprise  which  is  of  great  senr'icc  to  as 
and  no  little  trouble  to  him,  especially  since  he  makes  no  charge  for  hb  services. 

To  give  our  readers  a  comprehensive  idea  of  the  working  of  the  elcctnal 
apparatus,  we  append  some  extracts  from  a  communication  to  the  Kansas  CiJf 
Times,  by  Prof  H,  S.  Pritchelt : 

**The  need  of  accurate  time  increases,  of  course,  in  proportion,  as  the  bta^ 
ness  of  a  country  becomes  more  intricate.  The  business  of  the  country  is  so  vast 
and  complicated,  and  all  the  adjustments  of  life  are  to  be  made  with  so  mad 
greater  nicety,  that  accurate  lime  is  a  necessity  for  every  city — and  especially  fct 
every  business  city. 

**  Before  accurate  time  signals  can  be  distributed,  however,  to  railroads  of 
ilies,  it  is  necessary  in  the  first  place  to  have  good  instruments  for  the  dctenai- 
iition  of  time  and  good  clocks.     It  may  be  of  interest  to  our  readers  to  kuo* 
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^tncthing  of  the  equipmeni  of  the  observatory  and  the  nature  of  the  instruments 

>n  which  depends  the  accuracy  of  the  time  now  being  distributed  each  day  to 

isas  City. 

**In  the  accurate  determination  of  lime  there  is  necessary,  in  the  first  place^ 

^ood  telescope,  mounted  firmly  in  the  meridian »  and  known  as  a  transit  instru- 

snt.     Fixed  in  the  focus  of  this  firmly  mounted   telescope  are   fine  spider  lines 

^t  perpendicular  to  the  daily  motion  of  the  stars.     The  telescope  being  set  upon 

«tar,  the  daily  revolution  of  our  earth  upon  its  own  axis  causes  the  stars  to  appear 

move  across  the  field  of  the  instrument^  and  an  observation  of  its  transit  across 

le  threads  of  the  transit  instrument,  after  being  corrected  for  the  small  instru- 

irntai  errors,  affords  the  most  accurate  means  known  for  the  determination  of 

le  dock  errors,  or,  in  other  words,  of  the  time.     The  standard  clock  itself  i» 

rely  changed,  but  its  error  is  allowed  to  accumulate  slowly  from  month  to  month. 

sending  the  time,  however,  a  different  time-piece  is  used,  which  is  compared 

f  ith  the  standard  clock  just  before  the  time  of  sending.     In  addition  to  the  transit 

instrument  and  clock,  most  well  equipped  observatories  of  the  present  time  are 

provided   with   a   chronograph — an  instrument   for  automatically  registering  by 

cans  of  electricity  both  clock-beats  and  observations  of  star  transits.     The  one 

I  use  in  the  Morrison  Observatory  was  made  by  Alvan  Claik  &  Sons,  Cambridge, 

Mass. ,  and  the  observations  of  transits  are  read  off  to  the  one  hundredth  part  of  a 

^cond,  and  time  determinations  are  made  to  within  that  limit    of  error.     The 

mstrumental  equipment  used  in  Morrison  Observatory  time  determinations  is  not 

iurpassed  by  any  observatory  in  America.     The  transit  instrument  itself  is  one 

^  the  largest  and  most  firmly  mounted.     It  is  iu  most  respects  a  duplicate  of  the 

instrument  in  use  at  the  Royal  Observatory  at  Greenwich,  England,  and  was  made 

by  the  same  makers.     Its  cost  in  the  shop  in  London  was  $4,500  in  gold.     The 

[standard  clock  by  Frodsham,   London,   and  the  chronograph,   by  Clark,  cost  in 

'  addition  $1,000,     These  instruments — as  good  as  can  be  made  by  modern  scien- 

filic  appliances— are  capable  of  determining  time  as  accurately  as  is  possible  in  any 

observatory  in  the  world,  which  may  readily  be  distributed  to  any  railroad  or  city 

in  the  west. 

•*Thc  errors  of  the  clock  having  been  once  determined,  the  distribution  of 
correct  time  over  the  railroads  and  to  telegraph  offices  is  a  very  simple  matter. 
In  the  method  now  pursued  the  local  time  is  first  changed  into  Kansas  City  time 
by  applying  the  difference  of  longitude.  At  thirty  seconds  before  12m.,  Kansas 
City  time,  each  day,  one  of  the  break  circuit  clocks  of  the  observatory  is  made  to 
beat  simply  by  turning  a  switch  on  the  main  line  of  the  Western  Union  telegraph 
and  the  clock  instantly  commences  to  beat  seconds  in  every  telegraph  office  in 
Kansas  City  and  along  the  line.  At  exactly  12  o'clock  a  double  beat  is  given 
and  the  clock  continues  to  beat  till  thirty  seconds  after,  when  it  is  shut  off.  The 
I  operators  or  any  who  may  come  to  the  offices  to  compare  timepieces,  have  thus 
three  separate  seconds  which  they  can  identify — the  beginning  second,  which  is 
thirty  seconds  before  1 3  o* clock  j  the  double  tick  exactly  at  12,  and  the  last  second 
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beat,  which  is  thirty  seconds  after  12,  So  that  any  astronomer  or  an; 
maker  in  any  town  into  which  these  Hgnals  go  may  easily  compare  his  di 
the  standard  clock  of  ihe  observatory  once  each  day  by  simply  carrying 
or  chronometer  to  the  telegraph  offices,  taking  the  precaution  to  compare! 
with  his  regulator  before  and  after* 

**  These  signals  are  amply  suflficient  for  all  connected  with  raiin 
can  readily  go  to  telegraph  offices.  In  order  to  furnish  lime  to  a  largi 
ever,  it  is  necesssary  to  establish  some  signal  which  may  reach  the 
business  men  in  or  near  their  places  of  business.  There  are  but  two  md 
use  which  have  been  found  to  be  practicable  and  efficient.  One  is  the 
a  gun  by  electricity  at  some  moment  previously  agreed  upon.  The  Roya| 
atory  at  Greenwich  fires  several  time  guns  in  this  manner — one  very  larg 
Edinburgh,  which  can  be  heard  for  miles  around.  There  are  several  obje( 
this  method  which  readily  suggest  themselves.  If  nothing  else,  the  ei 
purchasing  and  the  danger  of  firing  a  large  piece  of  artillery  would  prcl 
adoption  of  such  a  plan  in  most  cities. 

"The  second  plan  and  the  one  most  generally  adopted,  consists  in  thei 
neous  dropping  by  means  of  electricity  of  a  ball  attached  to  a  staff  placi 
most  prominent  point  accessible.  The  Greenwich  Observatory  drops  I 
Liverpool  at  one  o'clock  each  day — the  ball  being  so  placed  as  not  only 
the  time  to  the  city  but  also  to  the  shipping  in  the  harbor, 

**  The  ball  dropped  at  Kansas  City,  and  which  signalizes  the  first  ad 
this  kind  in  western  cities,  is  equipped  in  much  the  same  manner  as  tl 
use  in  New  York,  the  apparatus  used  in  dropping  it  being  simpler  and  m 
managed,  and  not  liable  to  get  out  of  order.  The  ball  is  dropped  in  the 
manner:  At  just  fiv^  minutes  before  noon  the  ball  is  hoisted  into  posit 
top  of  the  staff.  It  is  held  in  place  by  a  rope  attached  to  an  arm  and  1 
by  an  armature  of  a  relay  on  a  local  circuit,  which  is  closed  in  turn  by 
in  the  main  office  at  Kansas  City,  which  is  in  direct  communication 
observatory.  The  closing  of  the  main  circuit  at  noon  causes  the  ball  I 
sliding  instantly  down  the  staff — the  instant  when  it  leaves  the  top  b( 
noon. 

*•  There  is  another  matter  in  connection  with  these  time  signals  to ; 
business  men  of  Kansas  City  might  well  give  some  attention.     The  o| 
clock-beats  go  out  over  the  lines  and  into  the  various  offices  of  Kansas 
each  day,  and  might  be  sent  more  frequently  if  needed.     This  is  Kj| 
time,  and  is  as  accurate  as  all  the  appliances  of  modern  astronomy  can 
and  its  preparation  costs  time  and  labor.     We  are  anxious  therefore  thai 
benefit  as  many  people  as  possible.     Now  these  signals  which  go  into  KJ 
might  just  as  well  go  into  every  railroad  office  of  every  road  running  int4 
and  thus  at  the  same  instant  the  same  clock  would  beat  Kansas  City  timt 
village  of  every  road  centering  at  Kansas  City — from  Omaha  to  Galvi 
I  the  Mississippi  to  Denver.     The  thought  itself  is  one  very  fiatti 


THE  ELECTRIC  TIME  BALL  AT  KANSAS  CITY. 


018 


of  Kansas  City,  and  its  accomplishment  would  be  of  great  material 
it  to  her.  All  that  is  necessary  to  accomplish  this  is  to  lead  the  different 
which  already  come  into  the  same  office  into  one  relay,  and  it  is  accora- 
jd  at  an  expense  of  almost  nothing.  The  wires  could  be  so  arranged  that  by 
y  turning  on  a  switch  two  or  three  minutes  befote  the  signals  are  to  come 
gh,  the  clock  beats  would  go  out  on  each  line,  and  any  interruption  on  one 
J  not  affect  the  others.  The  immense  benefit  to  the  railroads  themselves,  as 
»s  to  all  business  men  generally,  which  would  result  from  the  adoption  of 
ft  system  over  the  roads  tributary  to  Kansas  City,  is  almost  incalculable — 
>  all  amateur  astronomers  who  are  in  need  of  accurate  time  would  be  placed 
r  lasting  obligations.  To  bring  about  this  result  it  is  simply  necessary  for 
unagers  of  the  roads  centering  in  Kansas  City  to  come  to  some  agreement 
t  the  matter. 

"At  the  last  meeting  of  the  American  Association  for  the  Advancement  of 
ice  held  in  Boston  in  August,  the  question  of  a  uniform  time  system  was 
jht  up  and  a  committee  of  astronomers  was  appointed  to  work  up  the  sub- 
or  the  ensuing  year.  Among  the  members  of  the  committee  were  two  of  the 
nomers  of  the  Naval  Observatory,  the  astronomers  of  the  Cincinnati  Ob- 
tory,  Alleghany  Observatory,   Harvard  Observatory,   Morrison  Observatory, 

Haven  Observatory,  and  others.  Nothing  definite  was  agreed  upon,  but  one 
e  most  favorable  plans  proposed  by  different  persons  was  that  which  recom- 
Is  the  adoption  of  three  meridians  for  the  whole  country,  the  time  of  the 
neridian  being  from  the  Atlantic  to  the  Mississippi,  that  of  the  second  from 
lississippi  to  the  Rocky  Mountains,  and  of  the  third  from  the  Rocky  Moun- 

to  the  Pacific  coast. 

'•Whatever  plan  may  be  finally  adopted^ — and  it  is  quite  sure  that  with  the 
aotly  increasing  railroad  traflSc  some  such  general  plan  must  be  adopted  in 
darse  of  time — there  is  no  place  better  suited  than  Kansas  City  for  distrib- 

time  to  the  whole  of  the  Mississippi  valley,  and  there  seems  to  be  no  good 
n  why  she  should  not  inaugurate  such  a  system  as  will  make  her  permanently 
)t  the  great  lime  centers  of  the  country  as  she  already  has  become  one  of  its 

business  centers." 

Since  the  adoption  of  the  electric  time  ball  signal  at  Kansas  City,  we  observe 
;he  people  of  St.  Louis  are  moving  in  the  same  matter,  and  that  at  a  recent 
iog  of  citizens  it  was  determined  to  raise  1 1,500  for  the  purpose. 
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MALARIA. 


DR.    W.    B*    SAWYER,    KANSAS  CTTY^    liO. 

The  term  Malaria  as  applied  by  those  outside  the  profession  of  medidce  r 
disease  is  vague  and  often  meaningless.  It  has  been  in  certain  localities  q : 
the  fashion  to  speak  of  many  ailments  of  a  more  or  less  trifling  nature 
'*  malaria,"  and,  wiih  indifference  to  the  appropriate  use  of  terms,  to  call  th: 
disease  which  is  only  a  name  for  its  cause.  The  primal  and  derivative  signin 
tion  of  the  word  malaria  is  **bad  air."  Strictly  speaking,  however,  all  air  viih 
by  any  substance  poisonous  in  its  action  upon  the  body  is  bad  air.  The  itni.^ 
phere  of  a  closely  packed  audience  room,  loaded  with  carbonic  acid»  b  d 
bad,  while  the  stifling  gases  formed  in  the  combustion  of  coal  render  the 
many  family  rooms  anything  but  pure  and  good. 

Malaria  properly  and  in  the  signification  given  it  by  custom  is  an  air 
by  a  definite  something  called  miasm,  the  effects  of  which  when  taken  mt 
body  are  manifested  in  a  class  of  diseases  of  which  **ague/'  or  *•  chill* 
fever,"  is  the  type.  Theories  are  numerous  and  discussion  is  endless  as  to 
true  nature  of  this  miasm,  but  all  theories  and  all  discussions  are  based  upon  A 
few  facts  which  the  mass  of  human  experience  has  shown  to  be  incontrovenibfe 
Leavings  then,  to  the  medical  profession  to  discuss  the  theories  in  detail  as  ihcf 
arc  advanced,  and  to  follow  out  minutely  inquiries  into  the  more  scientific  iikd 
difficult  problems  connected  with  the  subject,  there  is  still  much  to  be  learned  ia 
a  broad  and  general  way  from  the  simple  facts  themselves. 

In  the  first  place  this  poisonous  element  exists  in,  and,  under  favoring  conSf 
tionSi  emanates  from  the  soil  At  sea  it  is  unknown  or  shows  its  presence  only 
when  a  near  approach  to  land  brings  it  with  the  wind  Sleeping  a  payments  oa 
the  ground  floor  are  more  often  and  more  strongly  contaminated  than  those 
above. 

But  though  in  and  from  the  soil,  it  is  only  such  soil  as  contains  vcgel 
and   perhaps   mineral   decomposing   matter,  and  with    the  allied    conditioi 
warmth   and   moisture.     Marshy  lands   in   warm  climates  are  its  most 
sources,  and  in  proportion  as  either  one  of  the  factors,  water  or  heat^  is 
ished,  so  does  its  potency  and  virulence  diminish. 

The  Pontine  marshes  and  Jersey  flats,  in  which  latter  locality  an  ai' 
of  salt  water  seems  to  aid  its  generation,  have  always  been  covered  with  i 
and   similar  tracts  of  moist  country  in   warm  latitudes  are  of  like  bad 
Draining  or  flooding  such  a  tract  has  an  equally  good  effect  in  reducing 
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c  former  because  one  of  the  factors  in  its  production  is  removed,  and  the 
Eatter  because  an  excess  of  water  either  absorbs  or  prevents  the  dissemination  of 
-the  jjoison.     It  follows  also   that   high  latitudes  and  high  geographical  elevations 

Ee  less  affected  than  the  low,  the  other  factor,  of  heat,  being  to  a  greater  or  less 
tent  eliminated. 
Stirring  up  soil  that  had  previously  been  considered  innocuous  has  in  many 
ses,  notably  in  parts  of  New  York  City,  produced  malaria  from  the  exposure  to 
Jilight  and  air  of  earth   loaded  with  wet  and  effete  matter;  and,  in  the  same 
way,  withdrawing  the  water  from  lakes  and  ponds  and  its  lowering  in  rivers  give 
to  similar  results. 

The  noxious  element  gets  into  the  atmosphere  from  direct  contiguity,  by 
id  currents,  and  by  water  courses  in  which  it  is  carried,  if  not  in  solution  at 
1  in  mechanical  union,  from  one  point  to  another. 

Strictly  speaking  it    is  neither  infectious  nor  contagious,  and  only  produces 
evil  effects  when  taken  into  the  body  directly.     It  gains  its  access  here  chiefly 
otigh  the  respiratory  process,   though  drinking  water  contaminated  with  it,  or 
'bathing  in  the  same  gives  it  some  additional  means  of  entrance. 

When  a  person  lives  constantly  in  malaria  or  its  neighborhood,  especially  if 

it  be  rich  in  miasm,  disease  is  pretty  sure  to  follow.     Often,  indeed,  and  j)erhaps 

usually,  the  trouble   takes  the   form  of  some  of  the  malarial  diseases,  so  called, 

hose  chief  characteristic  symptom  is  a  periodic  disturbance  of  the  heat-producing 

id  regulating  function.     But  it  is  a  mistake  to  suppDse  thit  if  this  does  not 

;cur  the  system   has  become  inured  to  miasm  and  tolerant  of  it.     The  whole 

[©onstitution  is  more  or  less  weakened  and  is  rendered  more  easily  a  prey  to  every 

irm  of  ailment;  and  when  a  sickness  does  come,  if  indeed  it  does  not  at  once, 

no  matter  what  its  name  or   class,  assume  the  malarial  periodicity,  it   will  give 

CTidence  by  its  greater  virulence  and  obstinacy,  of  the  evil    influence  that  has 

gone  before.     Convalescence  from  even  slight  illnesses  becomes  slow  and  subject 

to  rcbpses,  and  the  appropriate  remedies  in  such  cases  are  found  to  be.  inefficient 

until   fortified  by  the  specific — and  if  any  drug  deserves  the  name,  it  does  for 

malarial  infection^ — quinine. 

Woodlands  are  much  more  free  from  miasm  than  open  country.  This  is 
doubtless  due  in  a  great  measure  to  the  drainage  which  the  roots  of  large  or 
thickly  growing  trees  keep  up,  and  possibly  to  the  absorbing  action  of  their 
foliage.  The  fall,  too,  the  season  when  all  verdure  is  dead  or  dying,  and  hence 
less  actively  engaged  in  its  process  of  respiration,  is  the  lime  when  this  poison 
is  most  prevalent.  Doubtless  also  the  mechanical  action  of  foliage  is  a  factor  in 
the  protective  influence  of  trees,  since  a  widespread  shade  must  tend  to  hinder 
the  formation  of  the  evil  principle  and  retard  its  diffusion.  Night  is  more  dan- 
gerous than  day,  since  then  the  earth  radiates  the  heat  absorbed  during  the  hours 
of  light  and  with  it  sends  forth  its  pestilential  child. 

Now,  while  no  thinking  person  will  undertake  the  care  of  his  heahh  without 
the  advice  of  his  medical  man,  when  it  is  once  clearly  broken  by  this  or  any 
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Other  cause,  every  one  may,  by  taking  heed  to  a  few  simple  matters  suggested  bf 
the  foregoing  cursory  review,  greatly  diminish  his  risks.     If  within  his  power  he 
may  select  for  his  permanent  abiding  place  a  northern  latitude,  a  high  elevation, 
and  a  region  of  well  timbered  country.     This  done,  though  he  is  fairly  out  of  the 
circle  of  ordinary  malarial  influence  and  is  comparatively  safe,  his  security  b  st31 
not  absolute,  as  some  cause  unforseen  and  not  easily  forecast  may  be  in  operatioa 
«ven   in  these  conditions.     But  should  circumstances  compel  a  residence  in  i 
suspicious  locality,  even  more  care  should  be  exercised.     The  house  should  be 
upon  high,  dry  ground  ;  the  land  about  it  turfed  and  not  subject  to.be  deeply  or 
widely  stirred ;  the  drainage  good,  and  if  possible  into  running  water.     Trees  of 
good  size  and  abundant  leafage  should  surround  the  house,  and  if  it  is  desired  10 
-do  all  that  theory  has  suggested  the  Eucalyptus  globulus  may  be  planted.    It  has 
been  thought  to  possess  certain  specific  properties  against  miasm,  though  its  good 
effects  must  be  due  in  great  measure  to  its  wonderful  activity  as  an  absorbent  of 
water.     The  house  should  be  built  with  special  reference  to  free  ventilation  and 
its  plumbing  perfected  in  every  way  possible  to  prevent  the  entrance  of  fool 
from  the  main  sewer  pipes  without     The  sleeping  apartments  ought  to  be  upoi 
the  second  floor,  and  neither  thickly  carpeted  nor  hung  with  heavy  curtains.    Ii 
selecting  a  water  supply,  cistern  or  surface  water  may  be  avoided  if  possible, « 
deep,  clean  well  in  high  ground  being  best  and  safest. 

But  of  more  importance  than  these  matters  even,  is  the  care  to  be  exercised. 
by  the  individual  over  the  details  of  his  own  bodily  health.  All  the  rules  of 
hygiene  necessary  everywhere  for  the  promotion  and  continuation  of  good  health 
are  of  paramount  necessity  where,  in  spite  of  all  precautions,  the  body  is  forced 
to  sustain  the  presence  of  a  dangerous  and  unhealthy  element  Every  function 
— those  of  skin,  lungs,  muscles,  nerves  and  bowels — should  be  watched  and  kept 
in  the  proper  condition  of  action  and  reaction  by  careful  scrutiny  and  the  ha- 
bitual application  of  the  appropriate  stimulant  for  each.  To  get  away  from  makrit 
is  the  best -way  to  cure  it  and  prevent  it,  hence  a  trip  to  the  north  or  into  the 
mountains  once  or  twice  a  year,  if  for  a  few  days  or  weeks  only,  may  prevent 
altogether  an  incipient  malarial  fever,  or  render  less  severe  and  of  shorter  dura- 
tion the  customary  fall  attack  of  **  chills."  The  night  air  should  be  shunned, 
the  morning  bath  of  cold  or  chilly  water  never  forgotten ;  outdoor  exercise,  to  the 
point  of  exhilaration  but  never  of  exhaustion,  daily  obtained;  a  selection  of 
nutritious,  well  cooked  food,  not  highly  seasoned  but  made  savory  and  to  relish, 
eaten ;  some  form  of  coarse  food  taken  also  from  time  to  time,  and  the  native 
fruits,  when  ripe,  in  their  season,  and  imported  figs,  oranges,  grapes  and  prunes 
in  the  winter  months.  Add  to  these  precautions  plenty  of  sleep  and  a  clear 
conscience  and  the  risk  of  malaria  is  reduced  to  the  minimum. 
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the  history  of  the  Vegetable  Kingdom  to  its  origin,  we  are  carried 

1  long  series  of  fossil  forms  till  we  reach  a  point  beyond  which  these 

0  record  the  existeoce  of  vegetable  organisms.  But  here  it  is 
mot  stop.  As  in  the  history  of  human  nations,  we  trace  it  back 
ntic  history  till  this  will  carry  us  no  further;  we  then  resort  to 
ki  guide  us  no  further  and  we  are  left  to  grope  our  way  in  the 
Sjecture  and  speculation.  So  in  tracing  the  history  of  plants,  we 
point  beyond  which  the  stony  record  cannot  guide  us  by  the  light 
irints.  But  we  are  assured  that  we  have  not  yet  reached  the  begin- 
wganic  forms,  and  we  are  compelled  to  resort  to  other  modes  of 
roach  nearer  to  the  source  which  at  best  wx  cannot  hope  ever  fully 

2  earhest   records  of  plant  history  have  probably  utterly  perished 

1  so  much  as  a  trace  of  their  existence  behind.  The  oldest  fossil 
id  in  Lower  Silurian  rocks,  and  these,  with  one  or  two  doubtful 
t  all  marine  plants, 

1^  has  generally  been  regarded  as  the  oldest  fossil  bearing  rocks — 
Van  extensive  formation  known  as  the  Laurentian  system.     Until 

these  rocks  were  considered  azoic  in  character ;  but  quite  recently 
►y  some  as  a  fossil  animal  has  been  discovered  in  rocks  of  this 
)anada,  where  they  arc  enormously  developed.  Wide  difference 
sts  among  scientific  men  as  to  w^h ether  this  Eosoon  Canadense  \% 
lie  origin,  and  much  discussion  has  been  the  result  But  whatever 
■of  this  much  disputed  form,   which  was  probably  only  one  of 

protozoa  that  existed  at  that  early  period  in  the  world's  history, 
itrong  reasons  for  believing  that  organic  forms  did  exist  in  great 

tiie  time  these  rocks  were  deposited.  As  the  animal  system  is 
esting  or  assimilating  inorganic  matter,  it  is  wholly  dependent  on 
agency  of  the  vegetable  kingdom  to  organize  the  elements  of  earth, 
>  into  forms  that  will  butld  up  and  repair  the  wastes  of  the  animal 
n  this  consideration  it  is  evident  that  plants  must  have  preceded, 
Lve  been  contemporary  with  the  earliest  animal  existence*  The 
nimals  would,  therefore,  prove  the  parallel  existence  of  plants,  even 
of  all  other  evidence  of  this  fact, 

liraal  nat'jre  of  the  eo%oan^  referred  to  above,  be  admitted,  the 
>lants  at  the  same  time  is  established.  But  we  have  other  proofs  of 
jf  plants  during  the  period  of  the  deposition  of  the  Laurentian 
:  of  these  is  the  existence  of  extensive  limestone  deposits  as  form- 


iQg  a  part  of  the  rocks  of  this  formation.  These  liraeslones  are  in  the  formfll 
marble,  but  all  the  rocks  of  the  Laurentian  system  are  highly  metamorpbk. 
These  limestone  beds  are  of  great  thickness  and  of  vast  geographical  extcit 
Three  bands  of  these,  varying  in  thickness  from  60  to  1500  feet,  have  bcoi 
traced  in  Canada  for  more  than  100  miles,  and  they  are  doubtless  of  much  greats 
extent. 

It  is  almost  universally  conceded  that  limestones,   in  all   ages  of  the  wori4 

are  of  organic  origin,  having  been  built  up  from  the  stony    forms   of  poljrps  xai 

the  shells  of  mollusks  and  crustaceans.     That  this  is  the  manner   id   which  tk 

limestones  of  later  ages  have  been  built  up  does  not  admit  of  question,  aod  m 

know  of  no  good  reason  for  assigning  any  other  origin  to  those  of  this  very 

period.     If,  therefore,  these  extensive  beds  of  limestone  were  produced  by 

agency,  it  would  necessarily  demand  the  contemporaneous  existence  of  en< 

quantities  of  vegetation.     Another  fact  that  seems  to  demand  a  similar  oiQse 

its  explanation  is  the  existence  of  large  quantities  of  carbonic  acid  in  combii 

with  the  Ume  in  these  rocks.     There  is  strong  reason  to  believe  that  ail 

acid  originally  existed  in  the  air,  as  we  find  it  still  so  existing    to   the  extent 

about  .o^  per  cent.     It  is  through  vegetable  agency  that  this  gas  is  a' 

from  the  air  and  fixed  in  a  solid  form.     It  is  held  in  this  form  till  by   ti 

or  combustion  of  the  organic  substance  it  is  liberated  again  to  enter  mio  tie 

atmosphere  in  a  gaseous  state.     It  was  doubtless  through  vegetable  agency  ilur 

this  substance   was  withdrawn  from  the  air  that  it  might  be  laid  up  in  the  stoats 

Admitting  the  correctness  of  this  view,  it  would  indicate  a  very  abundant  ve|C» 

tion  during  the   time  these  rocks  were  forming.     That  these  limestones  watd 

organic  origin  is  further  rendered  probable  by  the  fact  that   they   are  assodllrf 

with  hydrous  silicates;  especially  serpentine  and  loganite,  which  may  arise  fa» 

the   facility  with  which  silica  combines  with  bases  in  the  presence  of  otpsx 

matters,  or  from  the  abundance  of  soluble  silica  in  the  hard  parts  of  dutofflf 

which  probably  formed  the  chief  food  of  those  animals  that  build  their  wT> 

skeletons  of  carbonate  of  lime.     These  facts  create  an  almost  irresistible 

tion  that  the  limestones  of  this  period  were  of  organic  origin,  which,  if  truc,pnn<i 

beyond  question  the  prevalence  of  plants  at,  and  probably  long  prior  to,  the  Vni 

of  their  deposition. 

A  second  indication  of  the  existence  of  vegetation  during   the  Laurrnud 
period,  is  found  in  the  existence  of  abundance  of  carbon   besides  that  ^^^ 
exists  in  combination  with  Hme  in  the  limestones.     This  is  found  in  the  fona« 
graphite  or  plumbago.     This  is  simply  one  stage  of  coal,  having  probably  «««< 
in  the  form  of  ordinary  coal  at  an  earlier  period  of  its  existence.     Coal  eii» 
all  degrees  of  carbonization,  from  the  poorest  quality  of  lignite  to  tlie  pure  55>J 
stance  in  the   form   of  graphite.     The  various  stages  of  progress  thrcogh  ^^ 
this  process  is  carried  on  are  indicated  by  lignite,  bituminous  and  anthradte 
and  graphite.     The  stage  reached  seems  to  depend  on  the  extent  of  mei 
agencies  to  which  it  has  been  exposed.     In  those  regions,  as  in  Northern 
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here  the  heat  and  pressure  have  been  very  limited,  we  find  an  impure  lignite; 
I  those  places,  as  the  Western  coal  fields,  where  these  agencies  acted  with  greater 
Bt  yet  with  moderate  energy,  the  coal  is  bituminous;  white  in  others,  as  in  the 
ppalachian  coal  beds,  where  these  metamorphic  forces  have  operated  with  intense 
jwer,  the  coal  is  of  that  compact,  highly  carbonized  character  known  as  anthra- 
tc*  But  where  the  heat  has  been  intense  enough  to  fuse  the  rocks  and  the 
Insure  so  great  as  to  force  out  all  the  lighter  gases,  leaving  only  the  pure  carbon, 
becomes  graphite.     That  this  is  the  process  by  which  graphite  has  been  formed 

evident  from  the  fact  that  in  the  vicinity  of  fissures  where  the  heat  has  been 
iiense  enough  to  metamorphose  the  rock,  the  bituminous  coal  has  been  changed 
ito  anthracite,  and  anthracite  has  passed  into  plumbago.  Thus,  at  Worcester, 
lass,,  a  bed  of  graphite  and  pure  anthracite  occurs,  interstratified  with  mica 
thist-  It  has  been  employed  for  both  fuel  and  lead  pencils.  Thirty  miles  from 
b|  in  Rhode  Island,  an  impure  anthracite  is  found,  containing  impressions  of 
aves  of  coal  plants.  This  is  intermediate  between  the  anthracite  of  Pennsyl- 
mia  and  the  graphite  of  Worcester.  From  these  facts  it  appears  that  graphite 
only  an  extreme  metamorphic  condition  of  coal  When,  therefore,  we  find 
rge  deposits  of  graphite  in  highly  metamorphic  rocks  of  the  Laurentian  period, 
le  conclusion  is  irresistible  that  vast  quantities  of  vegetation  must  have   existed 

the  time  they  were  laid  down. 

Still  another  evidence  of  the  same  fact  is  found  in  the  existence  of  iron  ore  in 
lese  rocks*  It  appears  that  iron  originally  existed  in  a  distributed  condition  in 
^  clays  and  other  rocks  of  the  earth.  Thus  we  find  where  iron  ore  deposits 
re  found,  the  iron  has  been  leached  out  of  the  adjacent  rocks  and  they  are  des- 
tute  of  any  red  color,  while  in  red  colored  rocks,  the  iron  still  being  distributed 
trough  them,  no  beds  of  ore  appear.  WTien  the  iron  has  been  so  taken  from 
le  rocks  and  gathered  into  deposits,  it  appears  either  in  the  form  of  ferric  acid  or 
irbonate  of  iron.  We  see  this  process  in  operation  at  the  present  day  in  the 
rmation  of  bog  iron  ore.  The  manner  in  which  this  iron  is  collected  is  of 
luch  interest  in  connection  with  the  question  of  the  existence  of  vegetable  mal- 
tr  in  the  adjacent  rocks,  for  it  will  appear  that  such  matter  is  an  important 
Hicy  in  producing  such  deposits.  The  iron  as  it  exists  diffused  through  the 
^Ks  and  soils  is  in  the  form  of  peroxide  of  iron,  or  ferric  oxide,  which  is  insolu- 
^Kn  water,  and  consequently  cannot  be  washed  out  by  percolating  waters. 
|Rie  deoxodizing  agent  is  needed  to  bring  about  this  result.  This  is  found  in 
ecaying  vegetable  matter.  Such  decay  is  an  oxidizing  process,  and  when  it 
iltes  place  in  the  presence  of  peroxide  of  iron,  the  effect  is  to  deoxidize  it,  re- 
Hcing  it  to  protoxide,  by  combining  with  a  portion  of  the  oxygen  held  in  com- 
iDation  by  the  iron.  Carbonic  acid  then  combines  with  this  protoxide,  forming 
Lrbonate  of  iron,  which,  being  soluble,  is  dissolved  by  percolating  waters,  which 
broc  to  the  surface  as  chalybeate  springs.  But  when  these  chalybeate  waters 
jomc  to  the  surface,  and  are  exposed  to  the  atmosphere,  the  iron  reabsorbs  oxy- 
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basin  where  the  waters  ma^j  be  retained  for  a  time.     But  should   there  kK| 
excess  of  decomposing  vegetation  present,  as  in  peat  bogs,  this  reoxidatioG 
not  take  place,  and  the  metal  is  deposited  in  the  form  of  carbonate  of  iron, 
former  of  these  methods  is  the  more  usual,  though  the  latter  is   not  infrequ 
But  the  existence  of  iron  ore  in  either  of  these  forms  proves  the  existence  of  i 
etation  at  the  time  of  its  accumulation.     Now,  the  Laurentian  period  was  i 
able  for  the  extensive  beds  of  iron  ore  that  were  accumulated  in  its  rocks, 
vast  deposits  of  iron  found  in  the   Iron  Mountain  regions  of  Missouri,  the 
Superior  regions  of  New  Jersey,  and  Sweden,  all  are  found  in    the  rocks  ofj 
period.     Now,  takiug  the  above  facts,  either  singly  or  in  combination,  they ! 
to  establish  beyond  a  doubt  the  existence,  even  during  this  time,  of  enon 
quantities  of  vegetation,  although  not  a  vestige  of  it  may  exist   in  the  for 
fossils  at  the  present  time.     The  fact  of  the  disappearance  of  all  these 
forms  may  be  easily  accounted   for  in  the  extremely  fragile  character  of  all 
primitive  organisms.     And  while  the  above   are  only  circumstantial  evideocts  of] 
their  existence,  they  are  of  such  a  nature  as  to  carry  all  the  weight  that  bdaapj 
to  ordinary  direct  evidence.     We  conclude,  therefore,  that  the  existence  of  Ii»fr 
stones,   graphite  and  iron,    in  the  rocks  of  the    Laurentian  period^   prove  tk 
existence  of  vegetation  during  the  time  of    their  formation,  while  the  eDC^j 
mous  extent  of  their  existence  is  to  be  taken  as  the  measure  of  its  abundlM  [ 
While  we  are  thus  positive  of  the  existence,  during  the  early  pmod,  of  «l 
quantities  of  vegetable  matter,  in  regard  to  the  form  in  which  it  flourished  i 
left  entirely  to  conjecture.     But  of  one  thing  we  are  assured,  and  that  is  that  I 
land  plants  existed  at  that  day,  for  the  very  good  reason  thai  no  dry  land  had] 
appeared  above  the  universal  ocean  that  covered  all  the  face  of  the  whole  < 
and  consequently  this  class  of  vegetation  could  not  have  had  any  influco 
bringing  about  the  above  results.     All  the  vegetation  of  that  age  was  doub 
of  that  simple   yet  extensive  class  of  marine  plants  known   as   fucoids. 
Archsean  age,  of  which  we  have   been  treating,  was  followed  by  the  Silurai 
but.  between  the  closing  of  the  former  and  the  beginning  of  the  latter,  there 
seems  to  have  been  a  considerable  lapse  of  time  of  which  we  have  no  record.    As 
to  the  length  of  this  unrecorded  time,  or  as  to  what  did  or  did  not  take  pUc< 
during  its  lapse,  we  are  left  wholly  to  conjecture,  and   the  assumption  that  grttt 
changes  had  taken  place  in  the  organic  development  of  higher  from  lower 
form,  is  a  begging  of  the  question,  inconsistent  with  scientific  methods  of  i 
With  the  incoming  of  the  Silurian  age,  there  was  the  sudden  appearance  of  i 
wonderful  variety  of  somewhat  highly  developed  living  organisms,  espccianrrf 
the  animal  series.     The  fossil   remains  of  more  than  10,000  different  speae^of 
animals  have  been  discovered  in  the  rocks  of  this  age,  and  others  are  almost  a»- , 
stantly  coming  to  light.     Every  class  of  the  animal  kingdom,  except  verte 
was  numerously  represented  in  the   fauna  of  that  age,  while  the   individuals  ! 
longing  to  many  of  these  species    was  above  computation  or  even   concepti 
Now  some  of  these,  as  the  Tri!obites,  that  came  in  with   the  very  begiomi^i 
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were  of  highly  speciali7.ed  types.  I  do  not  say  that  these  were  not 
from  the  low,  protozoan  types,  that  probably  existed  during  cozoic  times. 
io  not  know  how  they  were  introduced.  It  may  have  been  by  evolution,  but  of 
we  have  no  evidence  worthy  of  being  called  scientific.  But,  according  to  a 
inciple  already  stated,  we  know  the  existence  of  such  an  extensive  fauna  de- 
luded an  enormous  development  of  the  vegetable  kingdom  to  furnish,  either 
tly  or  indirectly,  sustenance  for  the  numerous  animals  that  thronged  the  Si- 
lan  seas.     Unlike  the  previous  age,  we  have  in  the  rocks  of  the  Silurian  age 

icrous  fossil  vegetables,  not  only  furnishing  positive  proof  that  they  existed 
Uiat  age,  but  also  giving  us  an  idea  of  their  forms  and  structure.     The  plants  of 

age  were,  with  very  few  exceptions,  marine  alg®.  There  are  a  few  examples 
land  plants,  the  remains  of  which  have  been  found  in  rocks  belonging  to  this 
?,  Recently  two  fossils  from  the  lower  Silurian  in  Ohio  have  been  described  as 
id  plants  of  the  genus  Sigillaria ;  but  the  correctness  of  this  conclusion  has  been 
Jed  in  question  by  very  high  authority,  so  that  they  are  not  to  be  permitted,  for 
\  present,  to  testify  to  the  existence  of  such  highly  specialized  plants  at  that  early 
The  only  objection  to  giving  these  fossils  their  high  position  is  their  lack  of 

ided  characteristics  to  justify  their  claims  to  such  honor.    The  remains  of  what 

claimed  to  be  land  plants  have  been  found  in  the  rocks  of  this  age  in  Sweden, 

geologists  claim  that  they  are  not  algae,  and  they  are  referred  to  as  vascular 
rptogams  and  monocotyledons.  If  this  be  their  true  character,  we  have  here, 
en  in  the  lower  Cambrian,  quite  highly  developed  land  plants.  The  trouble 
th  all  these  specimens  is,  they  are  so  void  of  distinguishing  characteristics  that  we 
'  liable  to  mistake  a  Thallogen  for  some  of  the  more  highly  differentiated  orders 

plants.  In  Scotland  there  are  traces  of  the  remains  of  land  plants  in  the  lower 
iman  ;  but  their  characteristics  are  not  very  positive,  and,  at  best,  they  must 
belonged  to  some  humble  class  of  endogenous  plants.  Undoubted  land 
,nts  have  been  found  in  Canada,  where,  with  a  large  number  of  fucoids, 
fcw^  specimens  of  club-mosses  have  been  discovered,  that  are  referred  to  Prof. 
LW son's  genus  Psilophytan, 

In  these  both  the  fibrous  bark  and  the  scatariform  axis  remain  and  serve  to 
de  to  a  proper  classification.     Such  are  all  the  evidences  known  of  the  exist- 

c  of  land  plants  during  the  Silurian  age,  and  it  must  be  confessed  they  are 
rcedingly  meager,  though  in  view  of  the  fact  that  there  was  a  large  V  shaped 
of  land  above  the  ocean  between  what  are  now  the  St  Lawrence  river  and 
idson's  Bay,  it  is  extremely  probable  that  during  the  long  time  that  intervened 
ween  the  elevation  of  this  land  and  the  close  of  the  Silurian  age  many  land 
nts  flourished,  considerable  numbers  of  which  would  be  floated  off  and  buried 
hcsediment  of  the  Silurian  seas.   Much  of  this  doubtless  remains  to  be  discovered. 

,t    atx»ve  the  Silurian  comes  the  Devonian  Age  in  which,  in  addition  to  the 

fcble    plants   noticed  above,  we  find  those  of  higher  organisation  and  more 
nplex  structure.     These  include  all   the  orders  of  vascular  cryptogams,   \\z  i 

Sp  lycopods  and  equisetae.     The  Ferns  were  represented  by  a  number  of  gen- 
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^y^  ^  Cjriopceris  sod  Neuropterous ;  the  Club-mosses  by  the  Psilophyton  intrcK 
'^^^^^^^  it  an  -arfier  dme^  and  also  by  those  giant  vegetable  organisms  that  pre- 
"iucst  :q  snca  la  esrcnt  during  the  following  age — the  Sigillarids  and  Lepido- 
icaands  ,  and  rie  Eq^ssetae  by  Calamites  and  Asterophyllites. 

-lud  nsns:.  in  diis  tcarly  age,  and  certainly  long  before  we  should  expect  tbea 

icmrdiii^  02  rie  'zjpodiesb  of  evolution,  first  appear  true  gymnospermous  trees 

^^fMurrr,  jl  ±ut  ^eaizs  Protaxites.     The  true  coniferous  character  of  these  trees 

3    pimrat  '2j  zie  wtSL  known  gymnospermous  tissue  and  concentric  rings  of 


TTitae  ▼««  act  simply  shrubs,  but  trees  of  good  size ;   some   having  been 
ij-iinii  sjpc-«t  laches,  and  others  even  as  much  as  three  feet  in  diameter. 

Ir  xrszBs  sxnewhat  difficult  to  understand  how,  according  to  the  doctrine  of 
^:*-jiun:i:ii^  riese  highly  differentiated  organisms  should  appear  at  so  early  a 
;;r«=Tu«L  ioii  vith  so  little  preparation,  in  any  of  the  forms  that  are  known  to  have 
-TT-r-i^-osi  Tiiffm  These  advanced  forms  would  seem  to  indicate  that  if  produced 
:2  V'  -•To-ra.iai,  it  must  have  operated  by  **jumps"  and  not  by  "gradual  modifio- 
^iim^'  eras  same  have  it,  'That  the  steps  of  evolution  were  just  at  this  point 
ssLiTiijrv-bi:  npid." 

Whde  such  assumptions  are  purely  gratuitous,  it  is  admitted  they  are  abso- 
jijrsLT  essential  to  the  existence  of  the  theory.  A  large  number  of  Devoniia 
T«u.i-rcs  hare  been  found;  fifty  or  more  species  having  been  discovered  in  Now 
:>c-cii  jLoae.  The  sudden  appearance  of  such  a  numerous  and  highly  developed 
ron  a:  ±e  beginning  of  this  age,  is  difficult  to  account  for  in  harmony  with  the 
^  >  ccrine  of  evoludon,  except  by  the  position  assumed  above  of  extraordinaril/ 
nine  advance  at  special  times,  or  of  a  lapse  of  immense  time  between  the  close 
^t  :he  Siiurian  and  the  beginning  of  the  Devonian  ages.  Either  of  these  hy- 
-/*. 'Jitses  si^hc  answer,  bat  unfortunately  neither  has  any  foundation  of  proof  on 
^i-aca  :o  :^:st. 


ASTKCXOMY. 


.OaCSST  ECLIPSES. 


*v  --W9«^  .o^j^UL  "Qcjcvi  jf  JK  jOACned  eclipse  is  found  in  Chinese  history 

.  4m»-/«l  v^-^f'^s.   Jr  ^9«  ^xscir  JT  Eap«for  Chow-Kang.     A  little  uncertainty 

^■d^  ^  ^  *f«s^  <'«4SKC?  :2nK  viKSt  ms  scrfar  eclipse  took  place,  but  the  moft 

r^v  "iiufc  A  >>flci6<r  r^  iixj  B.  C. — about  4>oo7  years  ago.    On 


\ 


Assyrian  tablets  in  the  British  Museum,  is  found  a  record  of  a  solar  eclipse,  total 
At  Nineveh,  June  15,  765  B.  C.  Uzziah,  king  of  Judah,  and  the  prophet  Isaiah 
both  flourished  about  this  time  It  was  also  near  this  date  that  the  shadow  went 
back  on  the  dial  of  Ahaz.  One  of  the  most  interesting  and  important  eclipses  of 
cient  times  is  the  one  predicted  with  the  saros  by  Thales,  of  Miletus.  It  oc- 
turred  May  28,  5S5  B.  C,  and  put  an  end  to  a  long  and  bloody  war  between 
he  Medes  and  Lydians.  A  balde  was  raging  high  near  two  hours  before  sun- 
lown  of  that  eventful  day,  when  the  sun  was  suddenly  darkened  and  day  turned 
nto  gloomy  nigjit.  This  great  change  in  the  face  of  nature  produced  such  an  im- 
iression  on  the  contending  armies  that  they  were  both  anxious  to  make  peace, 
^hich  was  confirmed  by  a  twofold  marriage,  in  order  to  make  it  the  more  binding, 
•For  without  some  strong  bond  there  is  little  security  to  be  found  in  men's  cov- 
ants.'*  The  exact  time  and  spot  on  the  earth  where  this  noted  battle  took 
ilace  was  for  many  ages  a  matter  of  doubt  and  contention  among  historians. 
lilt  the  accuracy  of  modern  computations  has  settled  the  date  (B,  C.  585,  May 
Bih,  in  the  evening),  and  pointed  out  Asia  Minor,  near  the  northeast  corner  of 
lie  Mediterranean  as  the  place. 

About  five  and  a  half  centuries  before  the  Christian  Era  a  king  besieged  the 
Median  city  of  Larissa.  The  Medes  held  their  own  full  well  for  sometime;  but 
a  557  B,  C,  May  19,  an  eclipse  of  the  sun  so  overpowered  them  that  they 
avc  way,  and  the  Persians  took  the  city  wiihout  further  trouble.  A  total  eclipse 
f  the  moon,  recorded  by  Pliny  and  Plutarch,  occurred  September  30,  331,  B. 
2.J  eleven  days  before  the  celebrated  battle  of  Arbela,  in  which  Alexander  gain 
^d  a  signal  victory  over  Darius.  There  was  a  partial  eclipse  of  the  moon  about 
:wo  or  three  hours  after  midnight,  March  13,  4  B.  C. ;  and  also  a  total  lunar 
eclipse  near  midnight,  January  9,  i  B.  C  Now  according  to  Josephus,  the 
he  death  of  Herod  took  place  about  the  time  of  one  of  these  eclipses,  but  which 
[>ne  does  not  seem  very  clear,  as  (it  is  said)  he  only  speaks  of  one  eclipse  in  aU 
is  writings.  Herod  died  a  short  time,  probably  three  months,  after  the  birth 
ff  Jesus  Christ,  Hence  it  would  seem  uncertain  v^^hether  our  Savior  was  born 
bout  December  13,  5  B.  C,  or  October  9^  2  B.  C.  It  has  long  been  supposed 
hat  his  birth  p  eceded  the  Christian  era  by  four  years.  Although  there  seems 
o  be  evidence  in  favor  of  the  latter  eclipse,  making  the  birth  of  Christ  early  in 
Dctober,  3  B.  C,  yet  it  may  be  safer  to  adopt  the  eclipse  of  March  13,  4  B.  C, 
the  one  to  which  Josephus  alludes,  and  consequently  the  date  December  13 
or  probably  25)  as  being  the  time  of  birth  of  Christ.  It  has  been  claimed  by 
lome  that  an  eclipse  of  the  sun  caused  the  darkness  which  attended  the  cruci- 
ixion  of  our  Lord  ;  but  that  event  occurred  at  the  time  of  full  moon,  and,  of 
course,  there  could  be  no  eclipse  of  the  sun.  Besides,  the  darkness  continued 
nany  limes  longer  than  that  of  a  solar  eclipse. 

An  eclipse  of  the  sun  which  was  central  and  total  some  distance  north  of  Jeru- 
salem occurred  November  24,  29  A.  D.  And  on  January  i,  47,  a  total  eclipse 
uras  seen  at  Rome,  and  it  is  said  in  the  same  night  an  bland  rose  up  in  the  ^gean 
(ea* 
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It  being  my  purpose  to  give  some  account  of  a  few  of  the  most  intere2a|l 

eclipses  among  the  many  that  have  been  seen  and  recorded  in  the  past ;  I  wiil 
to  mention  a  few  in  the  earlier  and  middle  ages  of  our  own  era,     A  total  cdtptf 
passed  over  Northern  Italy  in  A,  D.  237,  April  12.     **Sogreat  was  the  eclipse  of  tk 
sun  that  people  thought  it  was  night,  and  nothing  could  be  done  without  lighti.*  1 
During  a  total  eclipse  of  the  sun  July  19,  4181  not  only  stars  became  visible,  hii 
a  great  comet  was  discovered,  which  continued  visible  for  four  months  afici^  1 
wards.     In  8io»  May  5,  a  total  eclipse  of  the  sun  frightened  Louis  **the  pioui^  1 
emperor  of  the  West.     He  died  a  little  while  after  it,  and  seems  never  to  hait 
recovered  the  fright  he  received  from  the  ecUpse."     A  total  solar  eclipse  cmt  \ 
over  London  in  the  time  of  King  Alfred,  87 8,  October  29,  at  1:16   v.  vl.     It  vra 
not  till  1715,  after  the  long  interval  of  837  years,   that  another  total  edipscof^ 
the  sun  occurred  at  London.     An  eclipse  of  the  sun  was  observed   at  C«m 
December  13,  977 ;  and  another  at  the  same  place  June  8»   978.      A  compansfiO 
of  these  two  echpses  with  the  dates  of  some  others  seem  to  prove  that  the  moonli 
orbital  velocity  is  now  a  little  faster  than  it  was  in  ancient  days.      In  other  worct, 
that  it  revolves  around  the  earth  in  rather  less  time  than  it  did  in  former  ago. 
In  1033,  29th  of  June,  a  solar  eclipse  is  described  by  a  writer  of  the  lime  as  **ei- 
ceedingly  terrible,  for  the  very  sun  became  of  a  sapphire  color.**     Computation  in- 
dicates a  great  eclipse  of  the  sun  in  England,  August  2,  1133,  which  was  coosid* 
ered  a  presage  of  misfortune  to  Henry  I ;  and  is  thus  alluded  to  by  WilUani  d  | 
Malmesbury:      *'The  elements  manifested    their    sorrow    at    this    great   mail's 
last  departure,   for  the  sun,   on  that  day  at  the  sixth  hour,   shrouded  his  gl(K  1 
rious  face,  as  the  poets  say,   in  hideous  darkness,  agitating  the  hearts  of  men  If 
an  eclipse."     A  great  earthquake  with  horrid  noise  and  a  sinking  of  the  ground  is 
said  to  have  happened  about  this  time.      But  other  accounts  say  that  Henry  difti 
in  1135,  December  ist.      I  look  at  both  records  (the  eclipse  and  history)  ashigb 
authority,  and  in  this  case  feel  quite  unable  to  decide  which  is  correct.     On  Mi? 
I4»  1230,   a  total  eclipse  of  the  sun  near  sunrise  seemed  to  prolong  night  into 
day.      An  eclipse  of  the  sun  was  total  in  the  south  of  France,   January  i«  ijtt. 
A  noted  eclipse  of  the  sun  passed  over  Scotland  June  17,  1433-     '^^^  totality  a^D- 
tinued  long  at  Ed  in  burg  about  3  in  the  afternoon.     It  was  called  the   **bladt 
hour"  for  many  ages  afterward.      In  1598,  February  25,  in  the  mornings  vas  an- 
other total  eclipse  of  the  sun  at   Edinburg,  and  for  generations  following  it  went 
by  the  name  of  ^^ Black  Saturday/'     In  1560,   August  21,  a  total  eclipse  of  gitit 
duration  occurred  at  Coimbra,  Portugal,  about  which  is  said  :     '*Therc  was  daft- 
ness greater  than  that  of  night;  the  stars  shone  very  bright  in  the  sky;  womefl 
screamed  and  cried  out  that  the  last  day  of  the  world  had  arrived;  and  the  bads 
fell  down  to  the  ground  in  fright  at  such  startling  darkness." 

An  account  of  the   Columbus  eclipse  will  be  given  in   the  words  of  another; 
"An  eclipse  of  the  moon  which  happened  on  March  i,    1504,   proved  of  muds 
service  to  Columbus.      His  fleet  was  in  great  straits  owing  to  want  of  s\ 
which  the  inhabitants  of  Jamaica  refused  to  give.      He  accordingly  threa:^;,.^  .. 
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cprivc  them  of  the  moon^s  light  as  a  punishment.  His  threat  was  treated  at  first 
rith  indifference,  but  when  the  eclipse  actually  commenced,  the  natives,  strack 
rilh  terror,  instantly  coramenced  to  collect  provisions  for  the  Spanish  fleet,  and 
icnceforward  treated  their  visitors  with  profound  respect' '  and  plenty  of  food. 

From  a  list  of  eighty  solar  eclipses  already  computed  for  England,  I  select  a 
iw  which  will  be  very  large,  and  many  of  them  total  In  the  early  morning  of 
tigust  3,  1887,  a  total  eclipse  in  Germany  and  eastward,  **The  lovely  orb  of 
ly  having  risen  upon  the  summer  scene,  will  appear  to  sink  back  into  the  arms 
f  night,  while  the  stars  of  heaven  resume  their  twinkling,"  Another  in  1900, 
y  28,  4  p.  M. ;  1905,  August  30,  1  p,  M.  ;  191 2,  April  17,  at  noon;  1927,  June 
j^^  5  p.  M.  ;  1 95 1,  February  i5»  7  a,  m,  ;  1999,  August  11,  near  noon;  2026,  Au- 
Ust  12,  6  P.  M.  ;  2081,  September  3,  8  a,  m.  ;  2093,  July  23,  noon;  2135,  Oc- 
>ber  7,  8  A.  M. ;  2151,  June  14,  6  p.  m.  In  the  twenty-third  century  a  large  to- 
eclipse  of  the  sun  will  occur  every  nine  years,  in  the  month  of  May,  from 
aa7  to  2254. 

In  just  500  years  from  July  21,  1881,  there  will  be  a  fine  solar  eclipse  soon 
ter  10  in  the  morning. 

Whether  or  not  the  present  economy  of  worlds  be  continued  for  thousands  of 
ears  to  come,  **of  this  we  may  be  certain,  that  as  the  phenomena  we  have  de- 
cribed  have  excited  men's  marked  attention  from  the  earliest  days,  so  they  will 
DotiDue  to  do  till  the  end  of  time.'* 
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The  Sun  on  the   1st  will  rise  at  7  h,  10  m.  a.  m.,  pass  the  meridian  at  00 
13  m,  55.24  s,  p.  m.  and  set  at  5  h,  17  m,  p.  m.,  and  on  the  28th  it  will  rise 
6  h.  38  m.  a.  m.,  and  pass  the  meridian  at  00  h.  13  m,  36,80  s,  p,  m.  and  set 
5  h,  47  ra.  p.  m. 

Mercury  on  the  1st  will  pass  the  meridian  at  00  h.  36  m.  p.  m,  and  set  at  5  h, 
)  m-  p.  m.     On  the  28th  it  will  pass  the  meridian  at  i  h.  6  m,  p.  m.,  and  set  at 
h.  09  m,  p*  m.     The  22nd  presents  a  very  favorable  time  to  sec  this  planet,  it 
ing  18^  08'  east  of  the  Sun. 

Venus  on  ihe  ist  will  pass  the  meridian  at  3  h.  07  m.  p.  m,,  and  set  at  9  h. 
r  m,  p.  m.  Its  apparent  size  and  brilliancy  are  fast  increasing.  During  this 
onth  it  may  be  seen  by  a  good  eye  in  daylight,  if  the  atmosphere  is  clear, 
.bout  3  h,  p.  m.  it  is  in  the  south  and  in  the  best  position  to  be  seen.  On  the 
nd  it  is  in  conjunction  with  Jupiter,  being  3°  20'  north  of  that  planet. 

Mars  on  the  ist  will  rise  at  5  h,  33  m,  a,  m,,  and  will  pass  the  meridian  at 
oh,  II  m,  a,  m.,  and  on  the  28Lh  it  will  rise  at  5  h.  00  nu  a.  m.,  and  will  pass 
meridian  at  9  h.  51  m.     It  is  quite  small  and  difficult  to  find. 
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Jupiter  on  the  ist  will  pass  the  meridian  at  4  h.  08  m.  p.  m.,  and  set  at  11 
h.  24  m.  p.  m.,  and  on  the  28th  it  will  pass  the  meridian  at  2  h.  41  m.  p.iL, 
and  set  at  9  h.  04  m.  p.  m.  On  the  22nd  it  will  be  in  conjunction  with  VeDi^ 
passing  south  of  that  planet  3®  20'. 

Saturn  on  the  ist  will  pass  the  meridian  at  4  h.  41  m.  p.  m.,  and  sets  at  11 
h.  04  m.  p.  m.y  and  on  the  28th  it  will  pass  the  meridian  at  3  h.  04  m.  p.  m.|aid 
will  set  at  9  h.  30  m.  p.  m. 

Uranus  on  the  ist  will  pass  the  meridian  at  2  h.  11  m.  p.  m.,  and  on  die 
28th  at  o  h  21  m.  a.  m. 

Neptune  on  the  ist  will  pass  the  meridian  at  5  h.  49  m.  p.  m.,  and  ontk 
28th  at  4  h.  4  m.  p^  m. 

The  Moon  on  the  2nd  is  in  conjunction  with  Venus,  passing  north  of  tint 
planet  5**  28'.  On  the  3rd  it  will  pass  Saturn  and  Jupiter.  On  the  5th  itwi 
pass  Neptune  and  will  be  in  conjunction  with  Uranus  on  the  15th. .  It  will  ain 
pass  Mars  on  the  25th. 
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CLOUDS. 

PROF.  BY  S.  A.  MAXWELL. 

In  this  article  I  propose  to  say  a  few  words  concerning  popular  errors  in  ref- 
erence to  clouds  and  storms.  The  first  of  these  which  I  shall  notice  is  the  so- 
called  return  of  a  stormy  after  it  has  passed.  Some  people  tell  us  that  a  storm 
frequently  makes  a  retrograde  movement,  /.  e,  having  passed  in  an  easterly 
direction,  it  stops,  changes  its  course,  and  returns  toward  the  west  Now  I  do  not 
wish  to  dispute  any  one,  for  I  do  not  know  what  persons  may  have  seen  in  other 
lands,  but,  so  far  as  our  locality  is  concerned^  this  particular  phenomenon  has 
never  occurred  during  the  last  fifteen  years.  I  know  that  many  times  there 
appears  to  be  such  a  motion ;  but  such  motion  is'  apparent,  not  reaL  After  a 
shower  has  passed  there  is  very  often  a  large  area  in  the  track  of  the  storm,  over 
which  are  floating  clouds  which  are  just  ready  to  discharge  their  vapors  in  the 
form  of  rain.  These  clouds  suddenly  begin  to  precipitate  rain,  and  the  casual 
observer  would  remark  that  the  storm  was  returning  from  the  east.  Let  those 
who  harbor  the  idea  that  a  storm  ever  retraces  its  course,  please  to  observe  in 
which  direction  the  clearing  up  commences  and  the  sky  first  appears;  in 
all  cases  it  will  prove  to  be  very  nearly  in  the  same  direction  as  the  storm  came 
up.  The  deception  is  often  rendered  still  more  complete  by  the  direction  of  the 
wind ;  and  this  leads  us  to  the  consideration  of  the  second  error ^  which  we  shaD 
notice,  viz. :  that  the  direction  of  the  wind  at  the  earth^s  surface  ts  not  the  same  as  i^ 
the  higher  regions  of  the  air^  where  the  storm  clouds  float.  It  is  a  very  common 
belief  that  the  snow  storms,  called  Northeasters,  come  firom  the  northeast;  but  it 
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Ihe  surface  wind  only  which  comes  from  that  direction;  the  storm-clouds  them- 
teJves  always  moving  from  the  west  or  southwest.  This  fact  has  been  known  to 
scientific  observers  ever  since  the  researches  of  Benjamin  Franklin  established  it 
as  a  fact,  A  storm  of  this  character  which  rages  one  day  in  Missouri  or  Iowa- 
win,  on  the  next,  be  found  in  the  regions  of  Lake  Erie,  Numerous  cases  like 
this  have  been  noted  in  the  Weather  Review \  and  what  is  perhaps  the  main  point 
to  be  observed  is,  that  no  record  has  yet  been  made  of  any  great  storm  moving 
in  the  contrary  direction  i.  e.,  from  the  east  or  northeast. 

Another  error  which  deserves  notice  all  the  more^  since  meteorologists  of  some 
repute  hold  to  it,  in  common  with  the  general  public,  is,  that  tornadoes  which 
occur  on  the  same  date  are  identical ;  for  instance,  it  is  maintained  that  the  Marsh, 
field  tornado  and  the  one  in  Southern  Illinois  on  the  same  date,  were  one  and  the 
same.  Now,  though  these  occurred  less  than  four  hours  apart  in  point  of 
time,  it  is  hardly  probable  that  they  were  identical^  since  the  localities  where 
they  occurred  are  so  widely  separated  that  a  storm  couid  not  possibly  have 
passed  from  one  to  the  other  in  so  short  a  space  of  time;  and  further,  since 
another  storm  happened  the  same  afternoon  in  Kentucky,  and  still  another  in 
Northern  Illinois,  it  looks  more  as  if  there  were  certain  physical  conditions  oper- 
ating, which  made  tornadoes  possible;  and,  indeed,  this  was  the  case  throughout^ 
a  large  portion  of  the  Mississippi  basin.     These  conditions  were  in  brief: 

I  St.     Low  barometric  pressure. 

tnd.     High  temperature, 

3rd.     Strong  southerly  winds. 

4th,     Probably,  favorable  electrical  conditions. 

These  are  the  combinations  of  circumstances  which  produce  tornadoes,  and 
arc  seen  to  co-exist  on  days  when  these  storms  are  numerous ;  as  on  May  6, 
1S75,  when  there  were  tornadoes  in  Kansas,  Missouri  and  Illinois,  or  the  date  of 
the  Mineral  Point  storm,  on  which  day  numerous  similar  storms  were  reported 
from  different  localities. 

These  facts  seem  to  prove  that  tornadoes  are  the  result  of  certain  atmos- 
pheric conditions,  and  that  they  are  not  necessarily  identical,  even  though  they 
occur  on  the  same  date,  and  at  places  not  very  distant  from  one  another. 

MoRRisoiJ,  III.,  Jan.  8,   i88t. 


THE  WEATHER  PROPHECIES  (?)  OF  VENNOR. 

ISAAC  P.  NOYES,  WASHINGTON,  D.  C. 

A  person  who  makes  himself  so  conspicuous  before  the  world  as  Mr.  Venoor 
has  done  during  the  past  year  by  his  attempted   prophecies  of  the  weather,  mus 
expect  to  invite  criticism;  especially  so  when  his  pretensions  are  so  at  varianc 
with  science  and  common  sense. 

In  the  absence  of  facts  it  is  not  surprising  that  there  is  great  ignorance^ — I 
the  subject  what  it  may.     Only  within  a  few  years  have  sufficient  facts  be 
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obtained  to  enlighten  us  in  regard  to  the  weather.  These  facts  have  all  bcei 
gathered  and  put  into  shape  by  oar  complete  Weather  Bareau,  and  are  diil? 
spread  before  us  on  the  Weather  map.  He  who  will  learn  to  read  and  tindcrsian^ 
this  simple  yet  wonderful  contribution  to  the  scientific  knowledge  of  the  wofM 
will  see  more  and  more  beauty  and  wonder  in  the  works  of  nature  than  was  vm 

reamed  of  in  the  days  of  the  old  Farmer's  Almanac.  With  all  this  we  haft  t 
■man  now*  attempting  to  revive  and  compete  with  the  old  Farmers*  Almanac— 
endeavoring  to  make  the  people  believe  that  it  is  something  wonderfuJ  to  gueai 
what  the  weather  will  be  months  in  advance.  If  this  man  would  only  con 
boldly  and  proclaim  that  his  efforts  are  all  guess  work,  founded  upon  the  v. 
of  previous  years,  and  say  that  from  facts  recorded  there  is  a  possibility  of  the 
weather  repeating  itself  occasionally,  and  therefore  we  may  possibly,  at  a  certain 
timci  have  a  certain  kind  of  weather,  all  well  and  good.  But  die  weather  doei 
not  repeat  itself  wholly.  There  is  a  similarity  at  times,  but  nothiDg  regnlir 
enough  to  warrant  any  fixed  statement  that  can  be  depended  upon. 

The  storms  which  have  occurred  in  the  United  States  the  last  half  of  ihB 
month,  December,  1880,  well  illustrate  and  may  well  be  taken  as  a  good  exam pk 
of  the  dependence  that  may  be  placed  on  the  weather  prophecies  (?)  of  Mr.  Veo- 
nor. 

If  the  public  were  better  informed  as  to  the  laws  governing  the  weather  of 
the  globe,  instead  of  creating  a  surprise  that  so  many  have  faith  in  such  sul^ 
ments  and  claims,  the  surprise  would  be  that  any  man  of  scientific  knowledge 
would  have  the  least  respect  for  them,  at  least  unless  Mr.  Vennor  world  distinctl/ 
put  them  on  the  basis  of  mere  guess-work  and  let  them  be  understood  to  be 
such.  It  is  no  new  thing,  nor  anything  patented  to  Mr*  Vennor,  that  there  is  a 
similarity  between  the  weather  of  the  months  of  the  different  years;  but  i' 
there  may  be  this  similarity  in  the  weather,  it  never  wholly  repeats  iteelf. 
with  all  this,  people  wonder,  and  even  demand,  why  the  U.  S.  Weather  Bureau 
do*s  not  compete  with  this  nian»  If  people  will  only  study  the  Weather  map 
sufficiently  to  understand  the  laws  that  govern  the  weather,  they  will  readily  tdl 
why.  But  this  they  will  not  do,  but,  instead,  prefer  to  remain  in  ignorance,  *nd 
then  foolishly  demand  of  the  Weather  Bureau  a  physical  impossibility.  The 
Weather  Bureau  could  guess  at  the  weather  for  ten  or  even  a  hundred  years  ahea4; 
but  suppose  they  should  attempt  it,  would  these  people  be  one-tenth  as  charitable 
toward  it,  as  a  government  institution,  as  they  are  now  toward  a  private  indi- 
vidual? One  can  safely  say  that  they  would  not  be.  Then  no  sensible  man, 
with  full  knowledge  of  the  laws  of  meteorology,  would  want  to  attempt  such  a 
thing,  for  he  well  knows  that  there  is  no  certainty  in  the  weather  of  dife 
years  repeating  itself.     There  may  be  a  similarity,  but  that  is  all. 

Mr.    Vennor  pretends  to  forecast   the  weather.     His  pretensions  consist  in 
statements  as  to  great  storms  and  very  general   comments  as  to  what  will 
Does  it  not  strike  sensible  men  as  absurd  that  a  man  should  only  be  able  to  fc 

II  great  snow  storms  and  great  commotions  generally^  and  not  specific 
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Would  it  not  seem  that  if  he  kneiv  anything  about  the  weather,  he  would  not 
ly  be  able  to  tell  for  every  day  in  the  year,  but  for  every  locality — say  for  every 
square  of  fifty  or  a  hundred  miles — and  able  to  tell  it  every  time.  What  would 
the  public  think  of  a  doctor  who  was  only  able  to  treat  a  few  of  the  most  difficult 
complaints  and  quite  ignorant  of  the  human  system  and  the  great  majority  of  the 
ordinary  diseases  which  afflict  the  human  race?  Able  to  treat  severe  cases  one 
•day  and  unable  to  treat  them  the  next?  It  would  seem  that  if  a  doctor  was  able 
to  treat  phthisis  and  typhoid  fever,  he  would  know  a  little  about  measles  and  be 
able  to  treat  patients  for  boils  and  colds.  It  would  seem  queer  if  a  person 
regarded  as  a  scholar  knew  only  a  few  ''big  words"  and  was  quite  ignorant  of 
the  ordinary  words  used  in  every  day  life,  and  only  knew  these  **big  words'*  at 
times.  What  would  we  think  of  a  person  who  pretended  to  be  a  teacher  of 
geography  and  could  only  impart  information  in  regard  to  a  few  of  the  largest 
rivers  and  mountains  of  the  world,  and  knew  nothing  about  the  geography  of 
cvery-day  life  ? — would  not  know  in  which  direction  to  travel  to  reach  Chicago, 
St,  Louis  or  New  York?  It  is  impossible  to  imagine  such  a  teacher  holding  any 
rank  in  society  or  commanding  any  influence  among  his  fellow  men. 

What  would  the  captains  of  the  ocean  steamers  think  of  a  man  who  pretended 
to  tell  them  what  kind  of  weather  they  would  have  every  voyage?  To  be  sure, 
3l  person  might  make  a  study  of  voyages  and  the  months  of  the  year  and  venture 
a  guess,  but  even  then  he  would  be  no  wiser  than  the  captains  and  their  crews. 
No  captain  would  be  foolish  enough  to  put  faith  in  such  forecasting  of  his  voyage, 
for  he  knows  very  well  that,  though  the  voyages  of  the  same  seasons  may  resem- 
ble each  other,  they  are  not  wholly  alike.  But  if  he  could  have  daily  commu- 
nicaHoDs  from  all  about  him  while  on  the  voyage,  and  from  day  to  day,  or  at 
limes,  receive  information  for  three  or  four  days  in  advance,  he  would  have 
something  that  would  be  of  advantage  to  him.  But  this,  at  least  at  present,  is 
impossible  to  have  on  the  sea,  but  its  equivalent  we  do  have  on  the  land.  We 
have  stations  all  over  the  country.  The  information  is  collected  at  a  central 
|>oint  and  then  distributed  over  the  whole  country  for  the  benefit  of  all.  This 
information  can  only  be  gathered  from  day  to  day — it  cannot  be  gathered  in 
advance ;  still  oftentimes  we  have  the  weather  for  three  or  four  days  ahead  quite 
well  defined  or  indicated.  This  does  not  always  happen  and  cannot  be  depended 
upon,  neither  can  dependence  be  placed  in  the  idea  that  it  will  repeat  itself;  for 
it  never  wholly  does  so.  It  may  in  part,  but  if  we  cannot  have  it  complete,  what 
use  is  there  in  a  mere  similarity  in  parts  ?  The  dissimilarity  of  other  parts  will 
change  the  face  of  the  whole.  This  fact  is  evident  every  day.  We  often  times 
have  a  weather  map  similar  for  different  days,  but  the  dissimilarity  makes  quite 
another  thing  of  the  weather  of  the  United  States  as  a  whole. 

Because  it  was  reported  that  Mr.  Vennor  **  prophesied'*^  that  we  were  to 
have  an  immense  snow  storm  generally  over  the  United  States  on  the  22d  of  De- 
cember, the  storms  that  have  passed  over  the  country  from  the  i6th  to  the  end  ol 
December  are  credited  to  him.     The  storm  of  the  17th  was  telegraphed  over  the 


680  A'ANSAS  CITY  REVIEW  OF  SCIENCE. 


country  from  Chicago,  **  Vennor's  storm  coming/'  and  people  who  do  not  know 
any  better  think  that  all  the  storms  that  have  passed  over  the  United  Scares  smce 
the  i6th  inst.  are  only  parts  of  •* his  storm/'  On  the  i6th  of  December  Law^m 
the  storm  center,  was  in  the  Indian  Territory  and  Texas,  On  the  17th  tt  moved 
over  Missouri  and  Arkansas,  and  on  the  iSth  passed  off  the  North  Carolina  coast 
The  results  of  this  storm  were  very  light  snows  north  of  the  Ohio  river,  Iowa  10 
Ohio,  and  to  the  south  tight  rains,  and  very  hght  snow  on  the  iSth  in  the  Nortit 
United  States  and  Canada. 

On  the  i9lh  a  new /i«i£/ in  the  Southwest :  It  followed  a  usual  course  and 
yet  not  a  fixed  course.  As  it  advanced  it  took  nearly  a  northeast  direction,  »d 
I  passed  off  the  coast  on  the  21st  with  the  center  about  on  a  line  with  the  mouth 
of  the  Chesapeake  Bay.  This,  of  course,  caused  an  area  of  snow-fall  within  a 
circular  line,  taking  in  the  southern  part  of  Connecticut,  sweeping  around  to 
Maryland  and  Virginia.  It  was  not  general  throughout  the  United  Stales.  It 
was  not  what  might  be  termed  a  very  heavy  fall  of  snow — nine  inches  on  a  level 
is  ail  that  can  be  claimed  for  it  at  Washington,  and  hardly  that. 

.To  all  fair-minded  persons  it  would  seem  that  a  fair  interprctadoD  of 
"prophecies"  would  have  been  to  have  had  even  a  heavy  fall  of  snow  geoc) 
over  the  northern  portion  of  the  United  States  and  Canada.  Instead,  the 
of  this  storm  was  very  limited,  being  confined  to  a  very  small  section  of  the 
United  Slates  along  the  Atlantic  coast^  and  was  all  over  before  the  day  claii 
for  it,  and  a  new  one  on  the  way.  On  the  24th  a  new  hw^  or  storm  cen( 
developed  in  Central  Southern  Mississippi.  On  the  25th  it  moved  to  the  N< 
Caroiina  coast  and  thence  up  along  the  Atlantic  coast  toward  Boston,  where, 
the  37th,  about  nine  inches  of  snow  fell;  thence  this  area  of  iaw  passed  ofiT  the 
coast  and  toward  Nova  Scotia.  It  will  be  seen  that  the  track  of  this  storm  was 
iimilar  to  the  one  that  preceded  it  and  produced  similar  results,  yet  not  extend- 
ing  into  the  interior  as  far  even  as  the  other;  merely  touching  the  coast— yet  & 
good  example  of  how  one  storm  may  resemble  another  and  stilJ  not  produce  the 
tame  results. 

On  the  28th  still  another  hw  passed  over  the  Gulf,  and  on  the  29th  disap- 
peared, northeast  into  the  Atlantic,  giving  rain  on  the  immediate  South  Atlantic 
and  Gulf  coasts,  and  snow  in  the  interior,  and  light  snows  thence  to  the  Ohio 
Valley  and  New  Jersey.  With  all  these  snow  storms  very  little  fell  gencrilly 
throughout  the  United  States.  Most  of  the  snow  fell  in  and  about  the  iromediate 
Atlantic  coast  from  Boston  to  Washington,  while  in  Maine,  and  even  in  the  east- 
ern parts  of  Canada,  it  has  been  relatively  warm,  with  rain ;  at  Providence, 
R.  L,  very  little  snow,  none  to  speak  of  at  Albany,  and  very  little  throughont 
the  West.  While  these  snow  storms  were  mostly  concentrated,  as  here  staled, 
along  the  Atlantic  coasts,  the  temperature  was  warm  in  upper  New  Engfj 
territory  and  Eastern  Canada,  while  it  was  severely  cold  all  to  the  west  of  tl 
•torm  centers,  generally  over  the  United  States  and  Western  Canada,  and 
at  times  to  the  extreme  South. 
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The  simple  reason  of  this  was  that,  as  heretofore  stated  in  these  papers,  the 
wind  is  always  toward  the  center  of  the  area  of  low  barometer.  As  all  of  these 
hws^  excepting  that  of  the  i6th  to  the  i8th,  traveled  on  a  low  hne  of  latitude, 
Ac  wind  was  generally  from  the  north — that  is,  from  the  north  at  first  and  then 
from  the  west  and  northwest  This  continuing  for  so  many  days  created  an 
iDtense  cold  throughout  the  greater  portion  of  the  United  States  and  Canada,  the 
mrtkiosi  comer  being  the  only  warm  section  of  the  country  for  the  time  being. 

As  to  the  hitting  of  dates  when  a  storm  will  pass  over  the  country,  when  it 
is  known  that  an  area  of  low  barometer  generally  passes  over  the  United  States 
from  every  three  to  four  days,  it  is  not  at  all  surprising  that  one  may  venture  a 
gness  and  get  within  a  day  or  two  of  when  a  storm  will  pass  over  some  portion  of 
wn  vast  territory.  Then  this  is  the  season  of  snow  storms  for  the  Northern 
Hemisphere.  Because  we  have  had  these  snow  storms,  thoughtless  people  in  the 
neighborhood  where  these  storms  have  occurred  give  all  the  credit  to  Mr. 
Vcnnor.  Suppose  these  same  people  lived  in  Maine,  New  York  State,  or  any- 
where in  the  West,  north  of  the  Ohio  Valley,  where  they  might  have  expected 
mow  and  had  none  to  speak  of,  what  would  they  think  of  prophecies  which  were 
not  fulfilled  any  better  for  their  vast  districts  ?  Nothing  can  be  more  absurd  than 
these  attempts  at  forecasting  the  weather.  There  is  nothing  certain,  scientific, 
or  reliable  about  it. 

If  Mr.  Vennor  will  go  back  to  the  *' first  principles"  and  tell  us  where  the 
storm  center  will  be  months  in  advance,  then  we  will  think  that  he  has  some 
superior  knowledge ;  but  until  he  can  do  this  he  had  better  not  venture  any 
more  guesses  in  regard  to  the  effects  which  follow  these  first  principles. 

Washington,  D.  C,  Dec.  31,  1880. 
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ntOM   OBSERVATIONS    TAKEN   AT    LAWRENCE,    KANSAS,    BY  PROF.    F.    H.    SNOW,    OF 
THE  UNIVERSITY  OF   KANSAS. 

The  year  1880  surpassed  all  previous  years  of  our  record  in  the  warmth 
of  its  January,  the  coldness  of  its  November,  its  maximum  monthly  and  hourly 
velocity  of  wind,  and  the  earliness  of  its  spring  and  winter.  Maples  were  in 
Uossom  February  nth,  and  genuine  winter  weather  began  November  nth,  con- 
tinuing without  interruption  to  the  end  of  the  year. 

The  temperature,  wind  velocity  and  relative  humidity  were  cdfove,  while  the 
the  fSsdl  of  rain  and  snow  and  the  cloudiness  were  below  the  annual  averages. 

The  most  remarkable  meteorological  event  of  the  year  was  the  wind  storm  of 
March  27th,  which  filled  the  air  to  a  great  height  with  an  almost  impalpable  dust, 
and  obscured  the  sun  during  the  entire  day  after  10  a.  m. 

Mean  temperature  of  the  year,  54.01  deg.,  which  is  0.72  deg.  above  the 
mean  of  the  twelve  preceding  years.  The  highest  temperature  was  loi  deg., 
on  August  1 8th;  the  lowest  was  12  deg.  below  zero,  on  the  29th  of  December, 


giving  a  yearly  range  of  115  deg.     Mean  at  7  A.  m.,  48.10  dcg.;  ai  2  p.m., 

63.55  deg.;  at  9  p.  m.,  52.20  degrees. 

Mean  temperature  of  the  winter  months,  34.88  deg.,  which  is  5,17  6%, 
above  the  average  winter  temperature;  of  the  spring,  56*6$  deg.,  which  is  ajj 
below  the  average;  of  the  summer,  74.92  deg*^  which  is  1.60  deg.  below  tk 
average;  of  the  autumn,  49.56  deg.,  which  is  3.58  deg.  below  the  average. 

The  coldest  month  of  the  year  was  December,  with  mean  temperatoxc,  25.114 
deg.;  the  coldest  week  was  December  25  th  to  31st,  with  mean  temperature,  9,41 
^cg.;  the  coldest  day  was  December  28th,  with  mean  temperature  2.7  dcgrtea 
below  zero.  The  mercury  fell  below  zero  only  twice  during  the  year,  on  DecenK 
ber  28th  and  19th. 

The  warmest  month  was  July,  with  mean  temperature  75.75  deg.;  ibe 
warmest  week  was  August  13th  to  19th,  with  mean  temperature  82.61  deg.;  tk 
warmest  day  was  August  i8th,  with  mean  temperature  86  deg.  The  merctirf 
reached  or  exceeded  90  deg.  on  41  days,  viz.:  i  in  April;  7  in  May;  8  in  June; 
13  in  July;  and  12  in  August, 

The  last  hxht  frost  of  spring  was  on  April  30th ;  the  first  light  frost  of  autmifl 
was  on  September  13th,  giving  an  interval  of  136  days  (nearly  5  months),  eotirtlf 
without  frost  The  last  severe  frost  of  spring  was  on  March  20th ;  the  fira 
severe  frost  of  autumn  was  on  October  17th,  giving  an  interval  of  211  dan 
(nearly  7  months),  without  severe  frost.  No  frost  or  cold  weather  during  the 
year  did  any  damage  to  fruit  buds  or  trees.  Both  large  and  smalt  fruits  wm 
produced  abundantly. 

The  entire  amount  of  rain,  including  melted  snow,  was  32,65  inches,  whick 
is  3.34  inches  below  the  average  annual  amount  for  the  twelve  preceding  yean. 
Either  rain  or  snow  fell  on  89  days — 12  less  than  the  average.  On  11  of  lh«e 
days  the  quantity  was  too  small  for  measurement.  The  longest  interval  wilhom 
rain  during  the  growing  season  (March  1st  to  October  1st)  was  18  days — from 
August  2d  to  19th.  The  number  of  thunder  showers  was  29.  There  were  4 
light  hail  storms,  all  of  which  occurred  in  March,  April  and  May. 

The  entire  depth  of  snow  was  7  inches,  which  is  about  one-third  of  the  aver* 
age.  Of  this  amount  3  inches  fell  in  March,  2}4  inches  in  November,  and  1% 
inches  in  December,  The  last  snow  of  spring  was  on  March  15th  ;  the  first  snow 
of  autumn  was  on  November  idth. 

The  average  cloudiness  of  the  year  was  40.15  per  cent,,  which  is  4,1$  po 
cent<  below  the  average.  The  number  of  clear  diys  (less  than  one-tliird  cloudy) 
was  196  ;  half  clear  days  (from  one-third  to  two-thirds  cloudy),  87 ;  doiidf 
(more  than  two-thirds),  83,  There  were  65  days  on  which  the  cloudiness  am* 
aged  ,8  or  more.  There  were  51  entirely  clear  and  33  entirely  cloudy  tbTi 
The  clearest  month  was  February,  with  an  average  cloudiness  of  24,94  per  ccoL 
The  cloudiest  month  was  December,  with  an  average  of  54.08  percent  Tbi 
mean  cloudiness  at  7  a,  m.  was  44.79  per  cent.;  at  2  P,  M.,  44-20  per  ceiiL;«tf 
tP.  M.,  31.48  per  cent. 
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During  the  year,  three  observations  daily,  the  wind  was  from  the  sw.  324 
times;  nw.,  242  times;  se.,  158  times;  s.,  113  times;  ne.,  107  times;  e.,  61 
times;  n.,  55  times;  w.,  37  times;  calm,  onc£.  The  south  winds  (including 
southwest,  south  and  southeast)  outnumbered  the  'north  winds  (including  north- 
west, north  and  northeast),  in  the  ratio  of  595  to  404. 

The  number  of  miles  traveled  by  the  wind  during  the  year  was  146,039, 
which  is  9,154  miles  above  the  annual  average  for  the  7  preceding  years.  This 
gives  a  mean  daily  velocity  of  389.01  miles,  and  a  mean  hourly  velocity  of  16.62 
miles.  The  highest  velocity  was  at  the  rate  of  80  miles  an  hour,  from  3:30 
to  3:45  A.  M.,  on  April  25th.  The  highest  daily  velocity  was  1,121  miles,  on 
March  27th  and  April  i8th;  the  highest  monthly  velocity  was  16,709  miles,  in 
April.  The  three  windiest  months  were  March,  April  and  May ;  the  three  calmest 
months  were  July,  August  and  September.  The  average  hourly  velocity  at  7 
JL  M.  was  15.30  miles;  at  2  p.  m.,  18.44  miles;  at  9  p.  m.,  15.70  miles. 

Mean  height  of  barometer  column,  29.123  inches;  at  7  a.  m.,  29.148  in.; 
at  2  p.  M.,  29.099  in.;  at  9  p.  m.,  29.123  in.;  maximum,  29.791  in.,  on  Novem- 
ber 21st;  minimum,  28.303  in.,  on  April  i8lh;  yearly  range,  1.488  inches.  The 
highest  monthly  mean  was  29.295  in.,  in  November;  the  lowest  was  29.019  in., 
in  May.  The  barometer  observations  are  corrected  for  temperature  and  instru- 
mental error. 

The  average  atmospheric  humidity  for  the  year  was  67.9 ;  at  7  a.  m.,  79.2  ; 
at  2  p.  M.,  49.9;  at  9  p.  M.,  74.6.  The  dampest  month  was  December — mean 
humidity,  76.5;  the  dryest  month  was  April — mean  humidity,  53.4.  There  were 
18  fogs,  of  which  9  were  in  January  and  4  in  December.  The  lowest  humidity 
for  any  single  observation  was  1 1.8,  at  2  p.  m.  on] April  14th — less  than  one- 
eighth  of  saturation. 

The  following  tables  give  the  mean  temperature,  the  extremes  of  tempera- 
ture, the  velocity  of  the  wind,  the  per  cent,  of  cloudiness,  the  relative  humidity, 
the  rainfall  (including  melted  snow),  and  the  depth  of  snow  for  each  month  of 
the  year  1880,  and  a  comparison  with  the  12  preceding  years : 


1880. 

Mean 
Temp'ture. 

Maximum 
Temp'ture. 

Minimum 
Temp'ture. 

Miles  of 
Wind. 

Mean 
Cloudineif. 

Relative 
Humidity. 

Rain 
inches. 

Snow 
inches. 

January.... 
February.. 

March. 

April. ...... 

May 

,  unc 

/uly 

August 

September. 
October.... 
November. 
December. 

41.23 
37.58 
42.38 
56.92 

70-59 
73.57 

75-75 
75.45 
64.59 
52-52 
31.58 
25.84 

67.0 
69.0 
79.0 
93.0 
94-0 
96.0 
98.0 
101. 0 
85.0 
81.0 

65.5 

61.0 

20.5 
8.0 

2.5 
31.0 
52.0 

50.5 
54.0 

50-5 
42.0 
28.0 

7.5 
-12.0 

12,861 
11,861 

13*841 
16,709 
14,108 
12,629 
9,312 
8,863 
10,124 

12,745 
ii»325 
11,661 

48.49 
24.94 
44.94 
34.56 

40.43 

37.00 
28.23 
45.70 
32.00 

39-24 
51-77 
54-08 

73-8 
64.5 
63-4 
53.4 
62.6 
68.1 
68.3 
70.8 

73-2 
66.3 

74.4 
76.6 

1.80 

0.73 
2.03 

1-75 
4. 1 1 
4.10 
2-34 

7-93 
2.46 

2-73 
2.24 

0.43 

0.0 
0.0 
3-0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.5 

1-5 

Means 

54.01 

82.5 

27.9 

12,169!     40.15 

67,9 

U-n^ 

y^    0.^ 

IV-48 
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COMPARISON   WITH    PREVIOUS   YEARS: 


I 


YEAR. 


1868 
1869 
1870 
1871 
1872 

1873 
18/4 

I«75 
1876 

1877 
1878 

1879 
1880 


Mean 
Temp'ture. 


5336 
5099 
54.50 
54.30 
51.90 
52.71 
54.20 
50.60 
52.76 
54.16 

55.33 
54.67 
54.01 


Maximum 
Temp'ture. 


lOI.O 

96.0 

102.0 

103.0 

97  o 

104.0 

108.0 

99.0 

98.0 

99.0 

98.0 

99.5 
lOI.O 


Minimum 
Temp'ture. 


*-i6.5 

-  5-0 
-1 0.0 

-  6.0 
-18.0 
-26.0 

-  3.0 
-16.5 

-  5-0 

-  9.0 

-  6.0 
-16.0 
-12.0 


Miles  of 
Wind. 


154,508 
145.865 
145,316 
148,120 
113,9167 

i25»793 
124,768 
146,039 


Mean 
Cloudiness. 


42.35 

49  23 
47.88 

47.37 
44.33 
42.46 

45-54 
44.81 
41.27 
47.12 
40.65 
40.01 
40.15 


Relatire 
Humidity 


68.4 


Rain 
inches. 


64.4 
64.0 

65.5 
65.5 

66.8 
72.6 
70.4 
67.1 
67.9 


37.42 
38.51 
31.38 
33.23 
32.63 

32.94 
28.87 
28.87 
44.18 
41.09 

38.39 
32.68 
32.65 


Snow 
tackcs. 


27.50 
18.00 

9.50 
29.75 
23  25 
26.50 
43.00 

5.00 

24.75 
15.50 
25.50 

10.35 
7.00 


77 
10s 
100 
120 
ii< 

lOl 

99 
106 

lOS 

is6 

107 

90 

89 
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100.4         -13.0 


138,047 


41.09 


67.2 


34.83  20.43 
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METEOROLOGICAL    OBSERVATIONS    AT   WASHBURN    COLLEGE, 

TOPEKA,  KANSAS. 

PROF.  J.    T.    LOVEWELL. 

Our  last  report  closed  December  20th.  From  the  27th  to  end  of  month  the 
weather  was  very  cold,  the  mean  daily  temperature  on  the  a7th,  28th  and  «9lk 
being  respectively, -3. 3®,  -6. 2°  and  -3. 2°.  The  minimum  thermometer  on  the  29* 
recorded  2iJ^  degrees  below  zero.  This  cold  period  has  extended  into  Januaif 
and  the  temperature  has  fallen  below  zero  on  five  days — the  3rd,  9th,  loth,  13th 
and  14th.  On  the  9th  it  was  15°  below  zero.  The  last  decade  has  been  s 
what  warmer  than  the  two  previous,  as  will  be  seen  by  the  tables  below.  Thoe 
has  been  but  little  snow,  not  enough  for  sleighing  any  time,  but  on  more  tha 
half  the  days  embraced  in  this  report  the  cloudiness  has  averaged  eight-tenths 
more.  Lunar  halos  and  parhelia  have  been  frequent.  The  prevalence  of  norti 
winds  has  been  noticeable,  nearly  two-thirds  of  the  observations  being  north 
north-west.  The  air  has  been  moist  and  the  evaporation  therefore  light,  whidi 
lessens  the  danger  to  crops  from  the  continued  absence  of  rain.  The  barometric 
pressure  has  been  high  as  is  usual  here  when  north  winds  prevail,  and  the  fluct* 
tions  of  pressure  have  been  less  than  usual. 

•  The  Minus  sign  denotes  temperature  below  zero. 


KECORDS  DEDUCED   FROM   AVERAGES  OF   DAILY   OBSERVATIONS. 

^TURE. 

Dec    aOth 
to  Jab.  Ut, 

IQ  lOih. 

Jan.   lOih 
toaOth. 

Meaa. 

86 
19.7 
11. 0 
16  1 

«  0 
17,3 
ILl 
XL  6 

0  77 
0  74 
077 
0,7« 

ao,4 

30.3 

3,014 
003 

0  8 
245 

12  7             ' 
23,7 
48 
13,7 
11  » 
U.8 

m.2 
ao2 
ai.a 
ao.2 

2,824 
001 

9A 
80  8 
2tH 
21.4 
1L5 

19- u 
IB.l 

ao  I 

»i  1 

rw.  I 
au  1 

8,nvi 

0.(W 

4  6 

JuiDlTY.' 

*  •  •  ♦ *  .  .  * 

25,  C 

14,  d 

20,1 
8,6 

an  0 

14  0 
XI.  1 

Mm. 

E,sca-level,3J°F. 

302 

ao.3 

802 

rraveled 

LL. 

30.  i 
0,a28 
LOO 

SOLAR   HA  LOS. 


BY  PROF.  S.   A,   MAXWELL. 


the  29th  of  last  month,  at  eight  o'clock  in  the  morning,  a  most  beautiful 

lalo  was  observed  from  this  locality.     The  mercury  at  the  time   indicated 

md  the  air  was  filled  wiih  particles  of  frost.    The  halo  consisted  of :    First, 

45  degrees  in  diameter,  of  white  light,  the  sun  being  in  the  center;  sec- 

>ther  circle  of  white  light,  parallel  with  the  horizon,  at  the  same  altitude 

tun,  and  at  right  angles  to  the  first  circle  ;  third,    an  iridescent  arc  of 

90  degrees,  belonging  to  a  circle  of  45  degrees  diameter,  and  having  the 

>r  its  center ;  fourth,  a  vertical  column  of  white  light,  with  the  sun  for  its 

5  points  of  intersection  of  the  first  and  second  circles  were  adorned  with 
indid  parhelia  of  prismatic  colors.  The  colors  in  the  arc  near  the  zenith 
r&nged  as  in  the  primary  rainbow,  the  red  being  on  the  outer,  or  convex 

dmilar  halo  occurred  on  the  morning  of  March  r6th,  1870,  when  the 
iture  was  12*  above  zero;  though,  in  this  case  the  zenith  circle  was  com- 

»ui  not  prismatic,  and  the  second  circle  was  adorned  at  the  cardinal  points 

k-suns  of  surpassing  brilliancy. 
^RKISON,  III,  Jan.  loth,  1881. 
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PARHELION  IN  KANSAS  CITY. 

BY   WM.    H.    R.    LYKINS. 

A  phenomenon  of  rare  occurrence  in  this  latitude  was  observed  in  this  dl 
on  the  morning  of  the  7th  of  January.  Just  before  sunrise  a  well  defined  iBB| 
of  the  sun,  apparently  about  fifteen  minutes  high,  appeared  shining  at  the  ink 
section  of  two  broad  bands  of  light  crossing  each  other  at  right  angles.  Asll 
sun  rose  the  image  brightened  until  the  brilliant  spectacle  was  presented  of  ti 
suns  shining  together  in  the  eastern  horizon.  Gradually  the  true  sun  seemed  I 
eclipse  its  double,  and  when  the  obscuration  was  complete  the  splendid  pigoi 
had  vanished.  Had  the  sun  been  higher  in  the  heavens  we  should  doobdc 
have  had  a  fine  display  of  parhelia,  or  mock  suns,  in  which  the  sun  is  surrouodfi 
by  circles  and  arcs  of  circles,  and  two,  three,  five  or  seven  images  are  seen  wto 
the  bands  touch  the  coron». 

Parhelia  are  very  common  in  high  latitudes  and  have  been  described  bf  i| 
Arctic  travelers.  They  have  also  been  mentioned  by  Aristotle,  Pliny  and  oiU 
ancient  writers.  Pliny,  not  to  be  outdone,  says  that  stars  have  been  seen 
rounding  the  sun  at  mid-day.  Parasalenae,  or  images  of  the  moon,  are  also  i 
under  similar  circumstances  as  the  parhelia,  and  are  doubtless  produced  bf 
same  causes. 
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Burr's  Library  Index.     Quarto,  pp.  320.     Half  Russia.     J.  B.  Burr  Pulls'^ 

ing  Co.,  Hartford,  Conn.     $3.50. 

When  attending  college,  some  twenty-five  years  since,  we  deemed  T< 
Index  Rerum  an  invaluable  aid  in  recording  and  classifying  items  of 
kinds  picked  up  in  our  reading.     Since  that  day  we  have  adopted  several 
of  our  own  for  preserving  for  subsequent  reference  such  matters  of 
political  and   editorial  value  as  we  considered  might   be  found  useful  in 
work.     Many  an  hour  of  tedious  searching  has  been  saved  by  this,  and  iw^| 
tedious  hour  has  been  spent  by  us  in  searching  for  some  article  or  passage 
would  have  been  found  in  five  minutes  if  we  had  taken  the  pains  at  die  p^f 
time  to  enter  its  page  and  volume  in  our  Index. 

The  Burr  Publishing  Company  has  brought  out  a  **  Library  Index 
is  far  superior  to  anything  of  the  kind  we  have  ever  seen,  and  which  will  be W  1^ 
of  the  greatest  value  to  ministers,  teachers,  editors,  authors  and  all  olhfls  •  Sr-. 
cannot  store  up  in  their  memories  all  that  they  read  and  who  are  compelW  | 
quently  to  look  up  facts  for  comparison  and  generalization  in  thdr 
vocations.  We  have  been  accustomed  in  our  editorial  work  to  keep  mcBiofl>|  %^ 
of  valuable  and  important  articles  found  in  our  exchanges  in  a  blank  book^^it 
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binary  index  cut  in  the  side.  We  have  also  adopted  the  plan  of  cutting  out 
preserving  within  easy  reach  the  printed  indexes  of  such  exchanges,  so  that 
0  we  desired  to  cram  for  a  certain  subject  we  could  look  up  alJ  that  had  been 
ished  in  any  of  them  without  much  trouble.  But  it  will  be  seen  that  either 
bese  plans  is  troublesome  and  unsatisfactory,  while  the  use  of  Burr's  publica- 

wiih  its  double  and  treble  indexes,  saves  a  great  part  of  the  labor  and  gives 
what  is  needed,  in  a  classified  and  condensed  form,  and  preserves  it  in  a 
Isome  volume,  easy  to  handle  and  an  ornament  to  any  book-shelf  or  library 
5,  A  very  good  description  of  this  work  is  further  given  in  our  advertising 
mns. 


Problem  of  Human  Life.  By  A,  Wilford  Hall:  Octavo,  pp.  5^4.  Hall 
&  Co.,  New  York,  1880.     $2.00. 

This  work  is  offered  as  an  explanation  of  the  quality  and  operation  of  the 
principle  on  the  basis  of  its  assumed  necessary  substantiality,  as  an  annihila- 

of  evolution,  and  as  a  destructive  review  of  Darwin,  Huxley,  Tyndall, 
ckel,  Helmholtzand  Mayer.  Several  chapters  are  devoted  to  a  consideration 
latter^  substance,  force,  life,  mind,  soul,  spirit,  God.  The  fifth  and  sixth, 
tituting  more  than  one4hird  of  the  volume,  to  that  of  the  Nature  of  Sound, 
ihe  remainder  to  Evolution. 

The  author  writes  succinctly  and  forcibly,  and  carries  with  him  a  kind  of 
netism  which  attracts  the  reader  if  il  does  not  convince  him.  His  introduc- 
contains  the  gist  of  his  argument  against  a  **  theistic  evolution/'  and  it  must 
dmitled  that  he  meets  those  portions  which  he  quotes  of  the  statements  of 

writers  as  Dr.  McCosh,  Rev.  Joseph  Cook,  etc,  fairly  and  with  great  appo- 
CSS  ;  charging  that  this  view  of  evolution  is  the  same  as  Darwinism,  except 
Darwin  takes  no  account  of  God  after  the  miraculous  creation  of  the  first 
Ic  form,  while  the  theistic  evolutionists  claim  that  every  variation  of  one 
Ics  into  another  is  produced  and  nurtured  under  the  supervising  direction 
od's  providence.  He  is  aggressive  in  his  manner,  and  ridicules  Joseph 
L*s  physiological  statements  unsparingly,  and  at  the  same  time  sarcastically 
i  it  "obsequious  absurdity  *'  in  Dr,  McCosh  to  admit  that  there  is  nothing 
fonistic  between  spontaneous  generation  and  a  religious  belief  in  the  exist- 

of  God. 

To  give  the  reader  a  better  idea  of  his  theory  of  the  forces  that  exist  in  man 
nature  analogous  to  those  exerted  by  God  himself  and  that  possess  a  sub- 
Lai,  or,  as  he  expresses  it,  an  entitaiive  nature,  as  opposed  to  an  ethereal  or  im- 
ible  form,  we  quote  a  brief  passage  from  the  first  chapter:  *^\nd  whenever 
ftn  grasp  the  thought  that  man  is  a  dual  beings  possessing  a  double  organism, 
Tie  structure  being  corporeal,  visible,  tangible,  the  other  incorporeal,  invisi- 
and  intangible;  and  when  we  can  further  recognise  the  fact  that  man, 
»gh  the  aid  of  his  senses,  can  really  and  truly  extend  his  personal  presence 
limited  distance  beyond  that  of  his  corporeal  form,  wc  can  then  conceive  of 
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an  infinite  personality  who  may  exist  upon  his  throne  in  one  part  of  the  Ui 
verse,  and  whose  all-pervading  substantial ;  or  entitative  attributes,  analogou  ■ 
our  senses,  but  infinitely  surpassing  them,  may  make  Him  literally  omnipresei^ 
causing  his  actual  being  to  extend  through  all  extent." 

This  quotation  gives,  as  well  as  any  single  passage  can,  a  condensed  stil» 
ment  of  the  author's  theory  of  the  Problem  of  Life,  its  origin,  sustaining  princfie 
and  connection  with  the  future  life ;  yet  he  denies  that  it  is  in  any  sense  i 
terialistic. 

The  chapters  on  the  Nature  of  Sound  were  reviewed  in  these  pages  last  jeii 
and  we  find  no  reason  to  change  our  views  then  expressed,  which  were,  in  brie( 
that  the  experiments  of  the  most  learned,  patient,  pains-taking,  catholic  mnA 
gators  of  the  world,  repeated  in  every  imaginable  form  and  manner,  and  com)bO' 
rated  in  each  instance,  are  not  to  be  given  up  until  after  they  have  been  met  laj 
controverted  by  equally  careful  and  successful  experiments  based  upon  other 
hypotheses,  which  has  not  been  done  so  far.  Our  author  may  succeed  in  oitr- 
turning  evolution,  but  we  do  not  think  he  has  applied  his  lever  at  the  right  poiii 
this  time.  The  book  has  its  crudities  and  errors  of  logic,  as  all  theoretic  wodi 
are  liable  to  have,  but  it  has  its  corresponding  attractions  and  will  prove  deqif 
interesting  to  popular  readers  of  all  classes. 


John  Swinton's  Travels:     By  John  Swinton.     G.  W.  Carleton  &  Co.,  N.  Y.j 

12  mo.,  pp.  46,  paper;   25c. 

This  little  volume  consists  of  **  current  views  and  notes  of  forty  days  in 
France  and  England,"  in  August  and  September,  1880  The  author  states  in  his 
preface  that  his  reasons  for  publishing  them  will  be  found  by  those  who  properif 
read  them;  but  after  reading  the  book  with  some  care,  if  he  had  any  other  object 
in  view  than  to  glorify  the  civilization  and  republican  institutions  of  France  to 
the  disparagement  of  his  own  country,  we  have  failed  to  "read  properly." 


The  Eden  Tableau:     By  Charles  Beecher.       i2mo.   pp.    163.      Lea  &  Shcp- 

ard,  Boston,  1880;  cloth,  $1.50. 

In  this  work  we  find  what  the  author  terms  "  an  attempt  at  a  more  thorough 
and  consistent  application  of  the  laws  of  analogic  interpretation  to  one  of  the 
most  interesting  and  vital  portions  of  the  Bible,"  referring  to  the  Mosaic  legend 
of  Paradise.  In  his  preface  Mr.  Beecher  favors  his  readers  with  a  concise  W 
comprehensive  review  of  the  various  ethnic  religions,  including  those  of  the 
Chinese,  Japanese,  Brahmins,  Persians  and  Egyptians,  in  all  of  which  he  poiati 
out  the  idea  of  the  spiritual  origin  of  all  things — the  priority  of  the  spiritiJ 
world  over  the  material.  In  metempsychosis,  which  was  the  belief  of  the  majoriy 
of  mankind  and  from  which  sprang  all  religions,  he  finds  but  a  corruption  of  tte 
primitive  doctrine  of  a  celestial  pre-exislence,  which  was  the  original  faith 
[srael,  and  which  "was  \>ec\vL^a\.Vv^^  \.o  \)tv^  ^^Vj  CVlX^s.txaxls. 
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Discussing  the  priority  of  religions,  he  urges  that  faith  in  a  primeval  paradise, 
sither  terrestrial  or  celestial,  or  both,  has  been  the  universal  heritage  of  man, 
recording  itself  not  merely  in  uncial  manuscripts,  but  in  letters  of  stone  and 
earihf  big  as  pyramids  and  mountains,  and  perpetuated  in  arbitrary  emblems  and 
riles  and  sacrificial  ceremonies,  from  age  to  age,  among  peoples  the  widest  apart 
localityi  lineage  and  language ;  claiming,  finally,  that  of  all  paradisaic  legends, 
il  of  Moses  is  simplest,  purest,  most  in  accordance  with  good  taste  and  most 
readily  yields  a  consistent  and  lofty  spiritual  meaning  under  the  application  of  the 
ilDple  laws  of  analogy.  It  must  be,  therefore,  presumptively  the  true  one  and 
tudied  with  reverence  as  throwing  light  upon  the  mysterious  question  of  the  past 
listory  of  the  spiritual  universe. 

In  the  body  of  the  book  are  taken  up  and  analyzed  successively  the  Garden 

[>f  Eden  as  an  emblematic  whole,  the  Tree  of  Life,  the  Tree  of  Knowledge,  the 

Tml  Adam,  the  Second  Adam,  the  Serpent,   the  Attack,   the  Examination,   the 

iSentence  on   the  Serpent,  the  Sentence  on  Man  and  Woman,  etc.;  closing  with 

be  Eden  Tabernacle,  the  Cherubim,   the   Four   Rivers,   Comparative  Theology » 

|It  is  a  remarkably  suggestive  book  and  will  be  a  world  of  consolation  to  doubting 

Christians  and  a  source  of  gratification  and  pleasure  to  all  scholarly  readers. 


|Thk  Religion  of  Ancient  Egypt.     By  P.   Le  Page  Renouf:  lamo*  pp.  270: 

Scribner's  Sons,  New  York,  1880.     $1.50. 

This  work  is  made  up  of  the  Hibbert  series  of  lectures  for  1879,  and  is  an 
account  of  the  origin  and  growth  of  religion,  as  illustrated  by  the  religion  of 
I  ancient  Egypt.  The  six  lectures  are  on  the  following  topics,  viz  :  **The  Sources 
of  Information  respecting  the  Ancient  Egyptian  Religion,"  "The  Antiquity  and 
Characteristics  of  Egyptian  Civilization,"  **  The  Gods  of  Egypt,"  **  Communion 
with  the  Unseen  World,"  **Th€  Religious  Books  of  Egypt,"  **  Henotheism,  Pan- 
theism and  Materialism  j"  and  no  one  can  read  them  without  being  convinced 
that  their  distinguished  author  has  given  a  vast  amount  of  personal  observation 
and  study  to  the  subject  and  has  drawn  conclusions  that  must  be  acceptable  to 
the  majority  of  thinkers. 

Beginning  with  the  ancient  heathen  writers,  he  traces  the  religious  beliefs  of 
the  Egyptians,  through  the  hieroglyphic  writings  as  deciphered  and  translated  by 
Champollion  and  his  successors,  the  monuments  of  the  Rameses,  the  tablets  of 
Abydos  and  Saqara,  the  transcriptions  of  Manetho,  and  the  moral  code  of  Ameni, 

The  conclusion  seems  to  be  that  the  religion  of  Egypt  was  not  from  the  first 
the  mere  worship  of  brutes  which  strangers  imagined  it  to  be  from  its  practices  in 
the  days  of  its  decline ;  the  worship  of  animals  being  a  consequence  only  and  not 
m  foundation  principle.  The  elements  of  it  were  a  sense  of  the  infinite  and 
eternal,  holy  and  good,  governing  the  world,  and  upon  which  we  are  dependent 
— ^of  right  and  wrong,  holiness  and  virtue,  immortality  and  retribution. 

The  author  fails  to  find  the  impress  of  Egyptian  luftvi^i^c^^  u^otv  ^\Oaiv« 
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institutions,  or  that  any  of  the  idolatries  or  superstitions  of  the  Israelites  woe 
derived  from  Egyptian  sources,  and  sustains  his  position  on  this  point  ably.  Tk 
book  will  be  found  most  interesting  and  instructive  to  the  best  scholars  as  weB  s 
to  merely  popular  readers. 

OTHER  PUBLICATIONS  RECEIVED. 

Laboratory  Notes  from  the  University  of  Cincinnati,  by  Prof.  F.  W.  Clarke 
and  some  of  the  members  of  his  classes. — Studies  of  the  Food  of  Birds,  Insedi 
and  Fishes,  made  at  the  Illinois  State  Laboratory  of  Natural  History,  at  Narmal^ 
III,  by  S.  A.  Forbes,  Director. — History  of  the  Leavenworth  Times^  by  D.  R. 
Anthony,  proprietor.  r-Indications  of  Character  in  the  Head  and  Face.  lUns- 
trated.  By  H.  S.  Drayton,  A.  M.  Fowler  &  Wells,  publishers.  New  Yori 
15c.— Catalogue  of  the  Officers  and  Students  of  Marietta  College,  Ohio,  iS8o-^x. 
— Seventh  Annual  Report  of  the  Board  of  Control  of  the  State  Public  Schook 
for  Dependent  Children,  1880:  by  Lyman  P.  Alden,  Superintendent. — Circular 
of  the  State  School  of  Mines,  Golden,  Colorado,  1880-81. — Hamilton  Cdlcge^ 
Sixty-ninth  Annual  Catalogue  of  Officers  and  Students,  1 880-81,  from  ProtOfOi 
Root,  Jr.,  Ass't  Professor  of  Mathematics. 


SCIENTIFIC    MISCELLANY. 


KANSAS  SCIENTIFIC  SURVEY. 

PROF.    J.    D.    PARKER,    KANSAS   CITY,    MO. 

The  Kansas  Academy  of  Science,  at  their  November  meeting,  appointed  a 
Commission  to  memorialize  the  Legislature  in  reference  to  a  State  Scientific 
Survey.  Two  preliminary  surveys  under  Profs.  Mudge  and  Swallow  have  alietdf 
been  made.  A  considerable  amount  of  work  has  also  been  done,  under  the  auspices 
of  the  Academy  of  Science,  whose  results  need  to  be  gathered  up  and  put  in 
permanent  form.  The  Academy  of  Science  has  nearly  completed  a  determina- 
tion of  the  plants  of  the  State,  a  large  amount  of  the  work  having  been  prosecuted 
by  that  veteran  botanist.  Prof.  Carruth,  without  any  remuneration.  In  the  pro- 
posed survey  would  it  not  be  most  fitting  to  place  the  necessary  means  in  the 
hands  of  Prof.  Carruth  to  complete  his  determination  of  the  flora  of  Kansas  and 
prepare  a  herbarium  of  the  plants  of  the  State,  as  complete  as  may  be  possible,  to 
be  placed  in  the  Capitol  building  ?  This  work  would  form  the  crown  of  a  life 
devoted  with  singular  disinterestedness  to  scientific  pursuits,  and  Kansas  would 
honor  a  citizen  worthy  of  being  remembered.  A  complete  herbarium  of  the 
plants  of  the  State  placed  in  the  Capitol,  would  be  a  treasure  which  few  States 
possess. 

Prof.  Mudge    accomplished  before  his  death  a  large  amount  of  geologiol  j 
work  for  Kansas.     The  Mudge  Cabinet,  bestowed  with  princely  liberality  upon 
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Agricultural  College  was  a  monument  worthy  of  any  geologist.  All  his  papers 
kd  before  ihe  Academy  were  based  upon  original  observation  and  research  and 
pre  real  and  substantial  contributions  to  science.  Prof.  Snow  is  many-sided, 
kd  has  contributed  to  our   scientific   knowledge   in   several  departments.     His 

iliiributions  to  botany  are  valuable  \  he  has  given  us  a  nearly  complete  catalogue 
the  birds  of  Kansas;  he  has  made  large  determinations  among  the    insects;   he 
s  determined  the  species  of  fish  in  the  Kansas  river  at  Lawrence,  and  has  kept 
jmeieorological  journal  covering  many  years,  which  is  recognized  and  referred  to 

E  meteorologists  everywhere.     Prof.  Popenoe  has  been  a  valuable  co  laborer  in 
tomology  and  his  labors  are  full  of  promise.     The  Government  has   placed   a 
I  set  of  self-registering  meteorological   instruments  under  the  charge   of  Prof. 
Dvcwell,  of  Topeka,  who  is  now  keeping  a  valuable  weather  journal. 

Prof.  O,  St,  John  has,  during  his  leisure  time,  extending  over  two  years, 
mipleted  a  stratigraphical  survey  of  the  geological  formations  from  the  mouth 
'  the  Kansas  river  to  Manhattan.  This  work  has  been  accomplished  with  all 
^  accuracy  and  perfection  characteristic  of  the  United  States  survey,  of  which 
xif.  St  John  has  been  the  palaBontologist.  Prof.  St.  John  was  with  Prof, 
Igassiz  in  his  expedition  to  South  America,  and  has  had  a  wide  and  varied 
tperience  in  scientific  pursuits.  Kansas  would  be  fortunate  indeed  to  secure 
is  services  as  Director  of  the  proposed  scientific  survey.  Prof.  Bard  well  did 
►mething  in  the  way  of  triangulation»  and  by  his  death  science  lost  a  most  valua- 
c  worker.  Prof.  Kedzie  before  his  death,  and  Prof,  Patrick  have  both  done 
)mething  in  the  way  of  determination  of  soils  and  minerals.  There  have  been 
ther  laborers  in  various  departments,  valuable  auxiliaries  in  the  prosecution  of 
e  work,  whose  services  have  been  cheerfully  rendered  without  reward.  Aside 
>m  the  two  preliminary  surveys,  all  of  this  work  has  been  accomplished  for 
ansas  without  asking  a  dollar  from  the  State,  except  in  the  bare  publication  of 
>e  results.  If  there  ever  was  a  society  that  has  been  abundant  in  labors,  extend- 
1^  over  more  than  a  decade  of  years,  whose  services  have  been  rendered  **wiih- 
It  money  and  without  price,"  it  is  the  Kansas  Academy  of  Science.  In  view 
'all  those  disinterested  services  in  the  cause  of  science,  an  appeal  from  the 
cademy  for  the  State  to  gather  up  these  results^  and  carry  forward  the  survey^ 
ill  surely  not  be  unheeded. 

There  are  cogent  reasons  why  Kansas  should  resume  the  State  Scientific 
rrvey  at  the  present  session  of  the  Legislature.  Should  the  survey  be  put  off  two 
jars,  until  the  next  biennial  session  of  the  Legislature,  it  would  seem  almost 
|e  a  calamity.  Nothing  would  more  powerfully  attract  immigration  than  to 
certain  and  make  known  the  vast  natural  resources  of  the  State,  A  thorough 
iCDtific  survey  appeals  to  and  attracts  the  more  intelligent  classes  so  desirable 
any  State,  Kansas  has  been  a  leader  in  many  things,  and  she  cannot  afford  to 
fee  her  prestige.     In  our  civil  war  the  fires  of  liberty  burned   the   brightest   on 

ias  soil.     She  has  a  double   land   grant   for  educational   purposes,    and   the 

\  fund,  when  all  the  lands  are  sold,  will  probably  aggregate  ten   millions   of 


I 
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dollars.  She  has  passed  a  law  creating  institutes  for  the  normal  training  rf 
teachers  in  n>eiy  county — a  feature  already  yielding  good  results,  which  bn 
attracted  the  attention  of  educators  from  other  States.  She  is  the  first  of  all  tte 
states  to  put  prohibition  in  the  state  constitution,  making  temperance  the  orgiak 
law  of  the  land.  Kansas  cannot  afford  to  lose  her  leadership  anQong  the  stales 
in  the  onward  progress  of  ideas.  New  York  has  spent  half  a  million  dollars  or 
her  scientific  survey,  and  has  become  known  as  classic  ground  throughout  tbc 
scientific  world.  The  thorough  development  of  the  coalfields  of  Kansas  would 
pay  the  State  the  entire  cost  of  a  geological  survey  many  times*  There  are  vttt 
deposits  of  lead  and  zinc  in  the  southeastern  part  of  the  State  which  uccd 
to  be  explored  thoroughly.  No  other  State  has  such  wonderful  beds  of  g3rpsuD 
as  Kansas  which  occur  in  those  portions  of  the  State  where  it  is  needed.  The 
strata  lie  like  the  leaves  of  a  book  laid  on  its  side  which  is  shaved  off  from  its  upper 
northwest  corner  to  its  under  southeast  corner.  Over  the  edges  of  these  out- 
cropping rocks  pour  the  rivers  of  the  State  with  rapid  f!ow  in  an  eastern  or  soolih 
eastern  direction.  Here  is  a  vast  system  of  rivers  whose  capacity  for  hydraiilie 
power  is  almost  unlimited,  and  yet  no  engineering  skill  has  revealed  the  latent 
forces  which  nature  designed  to  be  employed  by  man.  With  immense  cotum 
fields  on  the  South,  mountains  of  iron  on  the  Southeast,  and  unlimited  deposits  of 
precious  ores  on  the  West,  with  thousands  of  square  miles  of  coal  and  an  almost 
unlimited  hydraulic  power  from  rapidly  flowing  rivers,  it  would  be  a  shame  for 
Kansas  very  much  longer  to  import  her  cotton  fabrics  from  New  England,  mucii 
of  her  railroad  iron  from  Pennsylvania,  and  her  agricultural  implements  from 
other  more  enterprising  communities.  Several  counties  in  the  western  portion  of 
the  State  would  be  benefited  vastly  by  a  system  of  irrigation  which  a  State  surrey 
could  easily  devise.  The  comparative  excellence  of  the  immense  beds  of  lime- 
stone and  freestone  should  be  accurately  determined.  A  careful  analysis  of  soils 
in  various  portions  of  the  State  would  not  be  without  its  benefits  to  the  famwr. 
Kansas  is  a  paradise  for  scientific  explorers  and  she  cannot  afford  to  wait  and  kr 
her  finest  fossils  be  carried  ofiT  to  enrich  the  cabinets  of  eastern  institutions  of 
learning.  The  bare  freight  on  vertebrates  alone  sent  to  Yale  College  from  Kausis 
and  Colorado  has  amounted  to  as  much  as  a  thousand  dollars  a  year.  There  ii 
considerable  probability  that  artesian  wells  would  flow  from  the  eastern  dipping 
strata  in  the  western  portion  of  the  State,  where  they  are  so  much  needed  Oui 
knowledge  of  the  rainfall  of  the  State  needs  to  be  based  on  wider  observatioos 

If  a  proper  proportion  of  Kansas  were  planted  in  forests,  which  the  fostcnDf 
hand  of  the  State  can  accomplish,  she  would  be  for  agricultural  purposes  theb«t, 
and  soon  the  richest  State  in  the  Union.  Her  three  greatest  enemies  would  be 
subdued  which  now  triumph  over  her  more  or  less  one  after  another  from  yeu  to 
year.  The  State  would  not  be  subject  to  drouth,  the  grasshopper  would  cease  » 
be  a  burden,  and  destructive  winds  would  be  driven  into  the  upper  regions  of  the 
atmosphere,  and  thus,  as  in  all  forest  countries,  pass  over  the  Stale.  The  powtr 
of  the  terrible  tornado  wo\i\d  ^Uo  be  broken.     A  scientiflc   survey  for 
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possessing  a  wider  scope  than  ordinary  geological  surveys,    should  determine  the 
kind  of  trees  best  adapted  to  different  portions  of  the  State, 

Kansas  has  the  greatest  possibilities  for  good  and  liabilities  for  evil.  The 
first  can  only  be  developed,  and  the  latter  averted  by  a  knowledge  of  her  resources 
and  capacities  resulting  from  a  thorough  scientific  exploration.  Such  a  survey 
would  pay  in  a  thousand  ways.  In  prosecuting  her  geological  survey,  Michigan 
discovered  her  immense  deposits  of  salt,  which  yield  a  revenue  to  the  State  annually 
of  half  a  in illion  dollars.  And  yet  Illinois  prosecuted  her  geological  survey  at 
an  expense  only  of  fiy^  thousand  dollars  a  year,  as  such  a  survey  calls  forth  almost 
an  equal  additional  amount  from  benevolently  disposed  individuals  and  from  the 
courtesies  of  railroad  companies.  Kansas  cannot  delay  any  longer  her  geological 
survey  without  great  injury  to  the  State.  Nothing  could  grace  the  new  wing  of 
the  Capitol  building  so  well  as  a  full  collection  representing  the  minerals  and  rocks, 
the  fossils,  animals  and  plants,  of  the  State.  Such  a  collection  would  present  an 
irresistible  attraction,  and  afford  the  materials  for  a  thorough  knowledge  of  the 
resources  of  the  State  which  Kansas  does  not  now  possess. 


IMPROVEMENT  OF  THE  MISSOURI  RIVER  AT  KANSAS  CITY,  MO., 

i8ao. 

The  imperative  necessity  of  checking  the  erosive  action  of  the  river  in  the 
bend  above  the  city  of  Wyandotte,  w^hich  so  seriously  threatened  the  safety  of. 
the  Kansas  City  bridge  and  the  levee  front  of  this  city,  was  brought  to  the  notice" 
of  the  government  engineers  in  the  fall  of  1878.  The  Representative  from  this 
district  placed  the  matter  before  Congress,  which  appropriated  thirty  thousand 
dollars  for  works  of  improvement  designed  to  prevent  the  river  from  leaving 
Kansas  City,  with  its  bridge,  inland.  The  appropriation  became  available  in 
April,  1879,  and  work  was  immediately  begun,  in  accordance  w*ith  a  plan  laid 
out  by  Major  C,  R.  Sutes,  Corps  of  Engineers^  U,  S,  A,  The  amount  given 
being  less  than  one-third  what  was  asked  to  complete  the  work,  and  which  it  was 
contemplated  should  be  expended  in  one  year,  it  became  necessary  that  the 
money  be  expended  in  constructing  works  of  protection,  leaving  those  of  control 
to  be  completed  at  some  future  time. 

The  work  done  consisted  in  the  construction  of  a  **  weed  dyke/*  650  feet 
long,  and  a  continuous  brush  mattress,  5,043  feet  long  and  93  feet  wide,  with  a 
thickness  of  about  6  inches — both  devices  being  modifications,  or  improvements 
of  such  as  had  been  used  successfully  in  the  rivers  of  India.  These  were  built 
on  the  left  bank  above  Wyandotte.  The  first  was  designed  to  deflect  the  course 
of  the  river,  while  the  last,  being  laid  along  the  bank,  was  intended  to  prevent 
further  cutting.  With  their  completion  the  appropriation  was  eic^ervd^A^  'm^^^ 
work  suspended. 
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The  immediate  effect  was  all  that  could  be  desired ;  a  very  considerable 
shifting  of  the  channel  was  secured,  the  erosion  checked,  and  the  threatened 
"  cut  off"  prevented. 

During  the  next  session  Congress  made  a  second  appropriation  of  twentj- 
five  thousand  dollars  for  the  continuance  of  the  work  in  accordance  with  the  origi- 
nal plan,  which  sum  has  not  yet  been  expended. 

With  the  opening  of  the  river  in  the  spring,  active  operations  will  be  re- 
sumed. The  general  plan  under  which  the  work  is  to  be  done  contemplates 
shore  protection,  and  the  development  of  new  shore  lines  from  Quindaro  to  Wy- 
andotte, by  the  building  up  of  bars  and  the  straightening  of  the  river  on  the 
crossings.  Lengthening,  rather  than  shortening  of  the  river  is  designed,  while 
the  stream  is  to  be  kept  within  its  present  shore  lines. 

Attempts  by  corporations  to  control  the  Missouri  river  and  improve  it  have 
been  heretofore  abortive,  giving  rise  to  the  popular  notion  that  the  stream  is  be 
yond  control,  but  the  work  done  by  the  government  during  the  past  two  years 
shows  conclusively  that  the  river  can  be  improved,  that  permanent  shore  lines 
can  be  secured  and  a  permanent  channel  maintained,  and  this  at  a  trifling  cost, 
when  its  importance  is  considered. 

The  United  States  engineer  now  stationed  here,  Mr.  J.  W.  Nier,  in  pur- 
suance of  orders  received  by  him  from  the  Government,  will  at  once  proceed  to 
construct  two  scows  to  be  used  in  the  Missouri  river  improvement,  in  the  bend 
above  Wyandotte,  the  coming  season.  The  boats  are  to  be  about  loo  feet  in 
length  and  22  feet  wide,  and  will  be  built  at  the  Wyandotte  levee.  The  ma- 
chinery for  the  boats  is  now  on  the  way.  Each  craft  will  be  outfitted  with  a  large 
boiler  thirty  feet  in  length,  weighing  sixteen  and  a  half  tons,  a  compound  Worth- 
ington  duplex  grading  pump,  a  pair  of  shears  and  a  steam  capstan. 

The  Worthington  pumps  have  been  used  with  success  at  Omaha  and  other 
places.  With  an  ordinary  head  of  steam  750  gallons  of  water  are  discharged  per 
minute.  This  stream  thrown  against  a  bank  will  remove  more  earth  in  a  given 
time  than  200  laborers.  Last  year,  on  account  of  the  scarcity  of  labor  and  the 
refusal  of  men  to  work  at  the  prices  paid,  work  on  the  river  improvements  was 
for  a  time  suspended.  By  means  of  the  new  appliances  the  engineers  will  be 
rendered  comparatively  independent.  The  cost  of  grading  will  also  be  greatly 
lessened. 

It  is  expected  that  the  boats  will  be  completed  within  three  months,  and 
that  the  work  done  in  1881  will  not  only  be  preventive,  but  fully  and  perma- 
nently protective. 


THE  ALMACANTAR. 

S.    C.  CHANDLER,  JR. 

I  desire  to  call  the  attention  of  practical  astronomers  to  a  new  instrument 
for  the  determination  of  time  and  latitude,  the  principles  of  the  construction  of 
which  are,  I  believe,  novel,  and  which  seems  to  possess  advantages  entitling  it 
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to  consideration.  From  the  results  attained  with  an  experimental  instrument, 
which  has  been  very  neatly  constructed  for  rae  by  John  Clacey,  of  this  city,  I 
feel  justified  in  claiming  that  in  accuracy,  efficiency  and  convenience,  this  con** 
struction,  for  moderate-sized  instruments,  is  superior  to  the  transit  instrument, 
while  it  is  very  much  cheaper.  The  principle  involved  is  the  surae  as  that  of 
Kater's  floating  collimator  for  determining  the  zenith  point  of  a  graduated  circle^ 
Beyond  this,  however,  there  is  no  resemblance. 

The  following  brief  description  of  the  instrument  may  be  easily  understood, 
by  reference  to  the  illustration.  It  consists  of  a  heavy  base,  with  approximate 
leveling  screws  at  the  corners,  from  the  center  of  which  arises  an  upright  cylin- 
<irical  pillar  surmounted  by  a  cap  of  hard  brass,  and  encircled  at  the  middle  and 
base  by  brass  collars.  These  serve  as  the  bearings  for  a  hollow,  brass  sleeve, 
fitting  closely  to  the  pillar  and  turning  smoothly  upon  it  This  sleeve  is  provided 
with  a  cross-head  and  lateral,  diagonal  braces  which  support  a  shallow  trough  in 
the  form  of  a  hollow  rectangle.  In  this  trough  is  contained  mercury  to  the 
depth  of  about  one-eighth  of  an  inch,  upon  which  swims  a  float  of  wood  or  iron, 
also  in  the  form  of  a  hollow  rectangle,  a  little  smaller  than  the  trough.  By 
means  of  two  pins,  projecting  from  the  sides  of  the  trough  and  playing  in  vertical 
slots  in  the  sides  of  the  float,  the  latter  is  kept  tfi  place,  while  it  is  free  to  seek  its 
equiitbrium.  From  the  middle  of  the  inside  edges  of  the  float  project  two  bent 
ariDS  of  brass,  the  lower  ends  of  which  support  the  horizontal  axis  of  the  tele- 
scope. The  axis  is  provided  at  one  end  with  a  clamp,  and  at  the  other  end  with 
an  illuminating  contrivance,  and  the  telescope  has  a  reticule  of  five  horizontal 
spider  lines. 

If  the  telescope  is  turned  on  its  axis  and  clamped  at  any  desired  altitude,  and 
the  whole  instrument  revolved  around  the  upright  axis,  the  sight  line  will  describe 
a  small  circle  in  the  heavens,  parallel  ti  the  horizon.  It  b  evident  that  the 
transit  of  stars,  as  they  rise  or  fall  over  this  horizontal  circle,  may  be  observed, 
and  will  furnish  the  means  of  finding  the  clock  error,  and  also  the  latitude  by  a 
oper  selection  of  the  stars  in  difl'erent  azimuths. — Science  Observer, 


* 
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KANSAS  UNIVERSITY  SCIENTIFIC  NOTES- 


Last  summer,  Prof.  Snow,  in  company  with  Mr.  L.  L.  Dyche  and  Miss 
Anna  Mozley,  spent  four  or  fiive  weeks  in  Santa  F«  caAon,  N.  M.,  collecting 
beetles,  moths  and  plants.  It  was  in  a  country  that  had  never  been  explored  with 
a  similar  purpose,  and  a  rich  harvest  was  obtained.  Several  thousand  specimens 
were  brought  home.  Of  those  only  the  d^Uoptera  have  been  examined  and 
twelve  new  species  have  been  found.  Of  one  of  these  Dr.  LeConte,  late  president 
of  the  American  Academy  for  the  Advancement  of  Science,  writes,  that  it  is  '*the 
most  extraordinary  addition  to  our  fauna  that  has  been  made  for  a  long  lime," 
aisd  the  Doctor  is  usually  sparing  of  adjectives.  Speaking  of  the  Colorado  expe- 
dition two  years  ago.  Prof.  A.  R.  Grote  says:     *'  Such  labors  have  a  permanent 


KANSAS  CITY  HE  VIEW  OF  SCIENCE. 

value  in  the  field  of  Natural  History  in  America  and  their  continuance  is  greiJtlj 
to  be  hoped  for  in  the  interest  of  science.'*  In  addition  to  this  both  LeCoote 
and  Horn  have  described  several  of  the  new  species  for  the  Kansas  Academf 
of  Science,  an  honor  never  before  granted  to  Kansas. 

The  University  does  well  to  encourage  scientific  research»  and  the  Stiie 
should  feel  proud  of  the  men  who  are  bringing  Kansas  to  the  front  in  the  rcilm 
of  science.  Professors  B,  F.  Mudge,  F,  H,  Snow  and  G.  E,  Patrick  are  promi- 
nent in  the  company.  Prof.  Mudge  has  ceased  his  labors,  but  the  others  are 
carrying  the  work  on  with  enthusiasm  that  has  and  will  merit  success, — Lawmiti 
Journal, 


EDITORIAL  NOTES. 


Si  NCI  the  la&t  regular  meeting  of  the  Kan-  |       From  the  report  of  the  jmnxxal  meetiiigflf 

sas  City   Academy    of  Science   our    citizens  '  the    Davenport    Academy  of  Science,   lieJl 

have  had   the  rare  pleasure  of  a   lecture  by  i  Jin.  5«  iS8i,  we  learn  that  this  beil  knowi» 

the   well  known   arliai,  Col.  James  Fairman,  j  of   Western    institutions    has  be^n  in  op«r» 

of  Chicago,  upon  the  **  Study  of  Fine  Art/'  tion   for  thirteen  years,   owna   its   huiMtaf, 

It  was  an  eloquent,  discriminative  and  class-  has  about  4,ocx>  volumes  in   its  Iibraiy,  thoQ* 


leal  effort — one  of  the  most  instructive  and 
entrrtaining  lectures  yet  offered  our  people 
under  the  auspices  of  the  Academy.  It  is 
hoped  that  Col.  Fairroan  may  return  here 
and  deliver  his  full  course. 


Thr  Historical  Society  of  New  Mexico, 
which  was  organized  in  1857  and  flourished 
until  the  commencement  of  the  war  of  tS6l, 
when  it  died  out  on  account  of  the  dispersion 
of  its  members^  has  lately  been  revived  and 
reorganised,  with  acting  Governor  W.  G. 
Ritch  for  President;  Judge  L.  B.  Prince, 
Vjcc' President ;  David  J.  Miller,  Corre- 
sponding Secretary;  Wm.  M»  Berger,  Re^ 
cording  Secretary;  Lehman  Spicgelberg, 
Treasurer^  and  J.  C.  Pcarce,  Curator, 

Mr,  Miller  informs  us  that  '*  whOe  dormant 
its  excellent  and  valuable  collection  of  Span- 
ish. Mexican  and  Indian  relics,  curiosities  and 
remarkable  natural  productions  of  New  Mea- 
ico  disappeared  irrecoverably,  There  is  a 
fine  Beld  (he  says)  open  to  its  yet,  however,, 
and  I  am  sure  the  reorganization  will  duly 
titilue  it  in  the  ac<^uisition  &nd  preservation 
of  interesting  and  valuable  information  with- 
in and  concerning  historic  old  New  Mexico." 


sands  of  mound  relics  in  its  cabinets,  coft* 
prising  inscribed  tablets,  tools  of  copper, 
flint  implements,  etc.,  etc,  besides  geology 
leal  and  mineralogical  specimens  in  gmt 
abundance.  Its  principal  ofilcers  and  /. 
Duncan  Putnam,  President ;  Dr.  C.  C.  Piny, 
Corresponding  Secretary,  and  C.  E.  Patnia^ 
Treasurer, 


Prop.   F,   E.   Nipheji,    the    distingnislked 

physicist  of  Washington  University,  Si. 
Louis,  has  sent  us  his  beautiful  photogrmphic 
map  of  Equal  Magnetic  DccHnatioB^  pre- 
pared from  the  numerous  and  laborious  nif- 
netic  surveys  made  by  him  daring  the  pist 
three  years.  It  is  a  wonderful  example  of 
patient  and  skilled  scientific  labor  oa  ^ 
part,  and  the  results  will  undoubtedly  be  i 
great  surprise  to  all  who  examine  it. 

At  the  St,  Louis  Academy  of  Science,  «■ 
the  tgih  ult.»  Prof,  Nipher  displayed  a  pU#" 
ter  cast  of  a  raised  map  of  the  State  of  Ift^ 
souri,  showing  the  magnetic  lines  in  Aui*' 
lief  on  a  scale  of  twenty  nules  to  the  tadl 
in  the  area  of  the  State.  This,  he  inf^jiw 
OS  by  private  letter,  it  is  his  intention  » 
have  photographed,  or  artotyped,  ao4 
to   various  portions  of  the  Sute  for 


EDITORIAL  NOTES, 


'ill  be  found  very  interesting  to  all 
valuable  to  manjr  of  our  citizens^ 
e bespeak  for  him  a  liberal  patronage. 
fh   Prof,   Nipher  has  made  these   sur- 

(bis  own  personal  expen&e  so  far,  it  is 
t  that  by  proper  eflForl  on  the  part  of 
Hit  citizens  of  the  State  the  Legis- 
lay  be  induced  to  make  the  necessary 
priadon  to  finish  this  important  work, 
urill  require  about  three  years  longer. 


learn  from  the  Catalogue  of  officers  and 

of  Washburn  College,  Topeka,  Kan- 

18S0-1,  that  there  are   132  students 

des,    that  the  faculty  is   fully  and 

lensjvely  organized,  that  the  curricu- 

study  is  arranged  with  a  view  to  a 

d  liberal  culture,  in  aid  of  which 

a  choice   library,   a  well  equipped 

and  cabinets  of  minerals,  an  assay* 

eparlmeni,  and  very   complete  outfit  of 

logical  instruments.      The  college  is 

ucted  in  the  interest  of  any  religious 

ation^  but  has  for  its  object  the  pro- 

sB   of  the  highest    and    best  culture — 

\  moral,  social  and  religious. 


e  indebted  to  Mr.  E,  £,  Richardson, 
It  Secretary,  for  a  copy  of  the  tenth 
live  stock  report  of  the  Kansas  City 
iTards,  by  which  it  appears  that  the 
in  the  number  of  cattle  handled  in 
years  is  from  about  121,000  to  over 
\  in  hogs  from  about  41^000  to  more 
f6,ooo;  in  sheep  from  about  4,500  to 
51,000,  and  in  horses  from  less  than 
pytt  14,000. 


present  herewith  a  table  showing  the 
^  of  cold  here  on  the  coldest  day  of  each 
since  1S7S; 


Jan. 

7A,M, 

3  p.  M. 

10  p.  M 

9 

-i8« 

9' 

-5" 

10 

Ii*> 

aoo 

so" 

S6 

-la" 

S' 

4' 

6 

yO 

18' 

la' 

3 

-14'' 

-5° 

-7' 

30 

^f 

tr 

aS» 

9 

-7* 

4° 

a° 

Ths  Kansas  City  Electrical  Society,  re- 
cently organixed,  is  a  valuable  acquisition  to 
the  list  of  scientific  and  social  organizations  . 
of  the  city.  The  objects  for  which  the  soci- 
ety was  formed  are  for  (he  practical  and  the 
theoretical  study  of  clcctriciiy,  the  examina- 
tion and  study  of  electrical  apparatus  and 
appliances ,  The  following  oSicers  have 
been  elected  for  the  first  year : 

President,  W.  H,  Woodring ;  Vice-Presi- 
dent, T.  F.  Clohcsey  ;  Secretary,  J.  J.  Burns; 
Treasurer,  G*  M.Myers;  Kxccutivc  Commit- 
tee, Messrs.  W.  H.  Woodring,  J,  J.  Burns^ 
Dr.  Joshua  Thorne,  M.  D,  Wood  and  W.  C. 
Stewart. 


Capt.  Howgate  writes,  Jan.  aid:  **The 
outlook  for  the  continuance  of  work  in  the 
direction  of  Lady  Franklin  Bay  this  year  is 
quite  encouraging.  Dr.  Rae  writes  me  thtt 
there  is  a  prospect  of  English  arctic  work  via 
Franz  Joseph  Land,  but  it  will  not  be  dune 
before  1882.  AH  the  European  countries 
interested  in  Arctic  matters  are  awaiting  ihe 
result  of  our  labors  here.  If  we  succeed ^ 
there  will  be  no  lack  of  foreign  followers.'* 


ITEMS  FROM  THE  PERIODICALS. 

It  is  wonderful  how  rapidly,  though  almost 
imperceptibly,  a  man  who  lakes  the  leading 
periodicals  of  the  country  can  build  up  a 
large  and  valuable  library.  Being  crowded 
for  space  in  our  book  shelves  lately  we  were 
almost  surprised  to  hod  so  many  volumes  of 
Har^f^s  Monthly^  North  American  Review  and 
Atlantic^  all  of  which  we  have  been  receiving 
almost  continuously  for  more  than  twcniy-five 
years,  except  ihc  latter,  which  has  not  beciv 
published  quite  so  long.  In  these  volumes 
can  be  found  an  epitome  of  all  that  has 
transpired  in  the  literature,  art,  biography 
and  science  of  the  world  during  all  that  pe- 
riod, as  well  as  reproductions  of  what  has 
occurred  in  the  past  in  these  departments* 
A  man  in  any  avocation  requiring  constant 
reference  to  the  labors  of  others,  for  instance 
an  editor,  could  better  afford  to  lose  all  the 
rest  of  his  library  than  such  Trolumesas  these 
and  a  few  other  similarly  comprehensive  pe* 
riodicals. 
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Thz  Prifueion  RevUw  for  Ja^nuarj  presents 
iU  osual  massive  trra^  of  original  articles. 
That  of  Prof.  William  G,  Sloan  upon  "The 
Public  Schools  of  England,"  and  of  Dr» 
George  P.  Fisher,  of  Yale  College,  upon 
••The  Historical  Proofs  of  Chrisiiafiity,"  be- 
ing a  consideration  of  the  miracles  of  Christ, 
are  the  most  attractive  and  readable  in  a 
popular  sense,  without  the  least  disparage* 
meat  of  any  of  the  others.  This  magaxine  is 
now  in  its  fifty-^eventh  year,  and  is  pub- 
liihcd  in  bi-monlhty  numbers  of  148  pages  at 
only  |2  per  annum. 

Having  arranged  clubbing  terms  with  the 
N0rtk  AmeritQH  /^izinv,  we  are  enabled  to 
oFer  that  foremost  of  American  periodicals, 
together  with  the  Kansas  City  Review,  at 
the  low  price  of  $S  per  year.  The  -AWM 
American  is  the  organ  of  the  best  minds  of 
America,  nearly  every  writer  of  note  in  the 
country  being  a  contributor  to  it.  It  dis- 
cusses the  subjccis  that  are  most  prominent 
in  the  public  thought  at  the  time,  and  pre- 
sents both  .sides  of  all  important  questions. 
It  combines  to  a  considerable  extent  the 
Ihoroughness  of  the  Cyclopaedia  with  the 
timeliness  of  the  daily  paper.  It  should  be 
read  by  the  prjfessional  man,  the  student, 
the  merchant,  the  manufacturer,  the  farmer; 
in  fact,  by  every  one  who  wishes  to  form  in- 
iclUgent  opinions  on  the  events  of  the  day. 

Number  17  of  the  HumhoUt  Libmry  pre- 
sents this  month  one  of  the  best  of  Herbert 
Spencer's  works  '^Progress" — one  which  every 
intelligent  person  can  read  with  pleasure  and 
profit,  whether  he  adopts  the  peculiar  views 
set  forth  or  not. 

The  selections  so  far  made  by  the  editor  of 
this  popular  series  have  been  unusually  judi- 
cious and  well  varied,  having  compri^^ed  geol* 
ogy#  astronomy,  metaphysics,  education,  nat- 
ural history  and  physics.  Six  more  numbers 
will  be  included  in  the  first  year,  which, 
when  b^und  together,  will  make  a  most  vaU 
liable  and  comprehensive  volume  for  the 
price. 


Thk  Phrtmlo^cal  Journal  of  New   York  is 
the  only  periodical  devoted  to   the  subject. 


and  it  indndes  with  this  all  that  relates  li 
Human  Nature  and  the  improvement  of  mi 
physically,  mentally  and  morally.  In  tk 
prospectus  of  iSSi  the  publishers  make  li^ 
eral  propositions  to  subscribers.  The  pnct 
has  been  reduced  to  two  dolUrs  a  year,  tad 
to  each  subscriber  is  offered  a  new  phrenolof- 
ical  bust. 


Capt.  F.  M.  PosegatB,  a  prominent  citi- 
zen and  postmaster  of  St.  Joseph,  Miisoiui 
recently  delivered  a  lecture  at  Maryiillc 
upon  the  '*  Lights  and  Shadows  of  Life."  d 
which  the  Republican  of  that  place  ^ 
the  highest  terms  as  **a  beautiful 
drawn  with  delicate  fineness  aiid  a  keen  is* 
sight  into  human  nature." 

Prof.  C.  V.  Rilsv,  who  has  been  addd 
recently  to  the  editorial  corps  of  the  Ano^^ 
ean  Naturattst^  writes  that  he  has  a  few  «<• 
of  the  Entomologitt  to  spare,  which  h«  •fit 
sell  at  $1,^0  per  volume,  post-paid. 

The  Age  of  Steel,  formerly  the  St.  Loiii 
Jaumal  of  C^mmene^  is  one  of  the  oldest  ooe» 
mcrcial  and  manufacturing  papers  ia  ik 
West,  being  now  in  its  forty-ninth  volnae. 
It  is  also  one  of  the  best,  and  we  havefr^ 
quently  availed  ourselves  o(  informatioa  d^ 
rived  from  its  columns  in  working  up  out* 
ter  for  the  Review.  It  is  pnblished  in  ^* 
Louis  and  furnished  to  subdcribers  at  Ij  ^ 
the  weekly  edition  and  $1  for  the  noiitkly 
edition. 

We  have    received    **  Annua)    Review** 

from    a    number  of  sources,  showing 
mendabte  enterprise  on    the  part  of  < 
of  Western  papers  and  wonderful  gron 
Western  ctites.    Most  prominent  among t 
are  the  Commercial  Indicator  of  Kansas  I 
the  Daily  Bee  of  Omaha,   Nebraska,  aai  1 
Tribune^  published  at  Denver,  Celoredou 
Each  of  these  papers  is  a  marvel  of  \ 
printing  and  laborious,  accurate  and  ^ 
ble  editorial  work,  creditable  iJi  every  1 
to  its  proprietor  and  certain    to  be  of  i 
mable  value   to    the  city  and  dotrict  «h 
business  growth  and  importance  it  iiaMid 
to  the  country. 


!  other  newip&pers  offering  ta  club 
EsvtBW  is  the  Boston  Journal  of 
^  one  oi  the  very  best  comtnerdal 
I  the  United  States,  a  very  large. 
t  weekly,  filled  to  overflowing  with 
feports  from  all  over  the  world, 
tews,  the  latest  inventions  and  im- 
its  in  machinery,  technology,  etc., 
i  regular  price  \%%l  per  annum,  but 
mbscriber  to  the  Rkvibw  we  can 
ilor  1 2. 40,  post-paid. 


Thb  article  by  our  fellow-cititen,  James 
Taylor,  Esq.,  on  "Our  City  Sewerage/*  in 
\\iti  Journal  of  Jan.  8th,  wai  a  plain,  prac* 
tical  paper,  full  of  excellent  suggestions  and 
worthy  of  the  careful  consideration  of  the 
City  Council  and  of  all  property  owners  put- 
ling  drain  pipes  into  their  houses. 

It  is  conceded  by  the  best  medical  author- 
ities that  disease  is  bred  and  fostered  in 
an  atmosphere  poisoned  by  sewer  gases,  and 
we  cannot  be  too  careful  to  avoid  them. 


\ 

Kansas  City  Review  of  Science  and  Industry 

^  upon  its  Efth  year  with  the  May  issue,  1S81,  and  is  ofTered  to  the  intelligent  people 
hntry  ai  an  exponent  of  Western  thought  and  a  medium  of  communicating  Western 
M,  inventions  and  theories. 

ES,  LARGE  OCTAVO.  $2.50  PER  ANNUM :  SINGLE  NUMBERS  25o. 

.Review  numbers  among  its  Contributors  some  of  the  most  earnest  and  capable 
Ind  thinkers  in  the  West,  as  well  as  many  Eastern  scientists  of  prominence,  and  has 
bly  commended  in  all  directions,  for  the  freshness  and  originality  of  its  articles  and 
•tness  with  which  it  publishes  new  discoveries  and  inventions. 

I        CONTBIBUTORS  WITHIK  THE  PAST  YEAR: 

lBr<ndhe«cl,  late  State  Gcolojiat  of  Mo,  Hon.  R.  T    Van  Horn,    Kantu  City,  Mo, 

^Swallow*  of  the  Univer&iry  of  Mitftouri, 
li  Snow,  of  th«  Univeriity  of  Kanuu. 
vPopertaej  Stote  Agricultural  CoUcsc^Kai. 
lalUrd,  lodep«ndenc«.  Mo. 
iTenptin,  HuichinsoDt  Kantat, 
■Berthoud.   Colorado  School  of  Mines, 
C  PHtchctt.of  ihe  Momioii  Obtcnratory* 
mmwavi,  the  Quaker  Shoe-maker  Astropocner. 
tConant,  St.  Louis^  Mt&iourv 
•^ Smith,  Loiiiiiana  College,  Mo. 
f.  Clarke,  of  the  Cincinnati  Univertity. 
(Kipher,  of  the  W^fhtngion  Uaivcrtity. 
Il,  Paola,    Kansas. 

'•  Hudson,  Topcka.  ICaa. 
I    Long,  Richmond,  Mo. 
i  ^  Heath,  Wyandotte,  Kas. 
,  l^wb,  Bolivar,  Mo. 
I  arkin«  New  Windsor,  III. 
I  klUce,  SiUtf  ClifT,  Col. 
h  NclfoOf  Ohio  Weileyan  University, 
%t^  M.  D,,  Plaitatnouth,  Keb. 
b   Duftbar,  DepoKit,  N,  Y, 
jiXfO^ewctl,  Waahburo  College. 
IB.  Sternberg.    Kllsworth,  Kat. 
|[ Trowbridge,  Glasgow,  Mo. 

IfasweU,  Morrison,  III. 


Hon.  R.  T    Van  Horn, 
Prof.  John  D.  Parker, 
Prof.  George  Halley.  M.  D., 
V.  W.  Coddington. 
Robt.  Gillham,  C.  E., 
W.  W.  Alexander. 
Dr.  W,  A.  Drowne, 
Prof.  E    C.Crosby, 
Ermine  Caae,  Jr., 
W.  H.  R.  Lykitts, 
Dr.  R.  Wood  Brown, 
Dr.  W.  B.  Sawyer. 
John  Fee,  M.  D., 
W.  H.  MUler. 

Of  Eastern  Scientists  who  have,  during^ 
the  past  year,  contributed  to  the  Review, 
we  may  mention  Prof.  H.  C,  Bolton,  Trinity 
College,  Hanford,  Conn. ;  Prof,  C.  V,  Riley, 
Washington,  D.  C.  ;  Dr,  S,  W.  Willbton, 
New  Haven,  Conn. ;  Capt.  H.  W.  Howgate, 
U.  S.  A. ;  Isaac  P.  Noyes.  Rhode  Island ; 
Prof.  O.  T.  Mason,  Columbian  College  ;  Prof. 
John  Rac,  F.  G.  S.,  London,  England ;  M. 
F.  Connor,  Paris,  France. 


We  have  dctertnmed  to  continue  the  pl&n 
which  proved  so  appropriate  and  acceptable 
last  year,  for  giving  premiums  io  our  subtcn< 
b«r»,  vix.  I 

To  any  person  who  sends  at  li-S©  wc  will 
tend  the  Kevjkw  for  one  year,  and  any  $1.50 
book  published  by  D.  Appleton  &  Co,,  S,  C, 
Griggs  &  Co  ,  Robert  Clark  &  Co.,  Hough- 
ton, MifBln  &  Co,,  Harper  Bros.,  Roberts 
Brothen,  J.  li.  Lippincott  &  Co.,  John  WUcy 
k  bons,  Henry  C.  Lea,  S.  R.  Wells  &  Co», 
Ivison,  Blakenan,  Taylor  St  Co.,  Orange, 
Judd  &  Co.,  etc. 

To  any  one  sending  us  $3*7 S  ^^  ^**^  *^°<* 
the  RkViEW  for  one  year  and  any  $2,00 
book  published  by  any  of  the  above  firms. 

Persons  desiring  to  subscribe  for  the  Re- 
view and  purcha&e  any  book  or  books,  or 
iubscnbe  for  any  other  periodical,  published 
or  obtainable  in  this  country,  can  obtain 
special  rates  by  applying  to  the  editor  in 
per&on  or  by  letter. 

Clubs  desirous  of  subscribing  for  the  Re- 
view can  have  the  same  privilege  as  single 
individuals,  besides  ihe  advantage  of  re- 
duced rates  of  subscription. 

To  persons  who  mish  10  purchase  law, 
medical,  scientific  or  miscellaneous  books, 
and  at  the  same  time  subscribe  for  a  periodi- 
cal which  includes  within  iu  scope  popular 
articles  upon  all  branches  of  science,  me- 
chanical arts  and  literature,  we  deem  this  a 
panicularly  favorable  offer. 

Back  Numbers. — To  any  subscriber  for 
the  fifth  year  we  will  furnish  the  back  num* 
bers  of  the  first  and  second  year  for  12.25 
each  set,  bound,  or  I1.25  each,  unbound; 
and  of  the  third  and  fourth  years  at  I3.00 
each,  bound,  or  I2.OO  unbound. 

As  the  fourth  volume  of  the  Review  will 
close  soon,  and  we  shall  be  asking  our 
friends  to  renew  their  subscriptions,  it  may 
be  well  enough,  by  showing  the  estimation 
in  which  it  is  held  by  scientific  men  and  pe- 
riodicals in  different  parts  of  the  country,  to 
publish  extracts  from  some  of  the  encour- 
aging letters  and  notices  we  have  recently 
received.  From  them  it  will  be  observed 
that  the  Review  has  met  with  favor  not  less 
in  the  East  than  in  the  West,  and  even  in 
Europe  it  has  found  some  readers  of  note 
who  have  been  kind  tnough  to  expre«  their 
appieciatioD  of  it  and  its  msnagcment: 

University  of  the  State  of  Missouri,  "I 
Columbia,  Mo..  May  I3,  1879.      J 
Theo.  S.  Case,  Esq  : 

My  Dear  Sir:  1  can  but  congratulate 
you  on  the  excellence  of  your  journal,  and 
I  will  try  and  aid  you  with  an  occiuional  ar- 


Yours  lT\&ly, 


G.C.SWMAJQWJ- 


Prof.  O.  T,  Mamd,  Colombian  Coll^  j 
D,  C,  the  distinguished  anthropolie|^  j 
writes : 

"I  have  frequently  promised  nyieU  tk 
pleasure  of  showing  my  appreciation  otjfm 
very  creditable  journal  by  sending  yoetoa^ 
thing  from  the  foreign  field,  Jbc^* 

Boston  Scientific  Socitty» 
January  31,  1879. 

With  thanks  for  kindness  in  sending  j 
R&vtiLW  to  our  Society,  and    congratala 
upon  the  hi§h  standard  it  h&s  reached^  I J 
Ever  yours, 

J.  Ritchie,  Jt.,  Sec*;. 

OsAge  City,  Ki 
I  am  much  pleased  with  the  articles  iaJ 
number   before  me,  and    I  deem   it  a  bd 
work  for  the  general  reader  than  most  of  t 
scientific  journals  of  the  present  day. 
Yours,  kc,  J.  W.  JAOE 

New  York,  October  S,  t$n 
I  have  offered  to  send  the   Rtviiwio  tk 
library  of  the  Metropolitan  Museufo  of  M 
of  which  Gen.  L.  P.  di   Cesoola  is  ' 
as  its  archarological  papers  wUl  ther: 
preciaied,  and   would  like,  therefore,  1  •»"* 
set  from  the  commencement. 
Very  sincerely, 

Dft.  F.  A.  Castu. 


•    •     •    The  Rkvirw  Is  a  very  wtfm 

publication,  and  must  contribute  very  tewi* 
bly  to  the  material  development  of  tbii1e^ 
tion  of  the  country,  a  record  of  wHo«e  ^ 
tory  and  development  it  is  the  object  c^f  tie 
society  to  make  up.        Yours  very  tiuJjr, 

Sec.  Kansas  HiiL  Soci<^^ 


Washington,  Jan.  90,  tS79> 
•        •••••• 

I  look  upon  your  Review*  as  a  very  tilla- 
ble addition  to  scientific  joumalbm,  a&d«** 
especially  interesting  to   the  growing  WeH. 
Very  truly  yours, 

H.  W.  HowGATl,  U*S.A« 

Professor  William  H.   WAiit    uf  Tliihr 
delphia.  associate  editor  of  tbt 
antl  Mtning  Nrws^  published    :r  •' 

City,  writes^  August  5th,  as  follows  i  '  * 
•  •  I  uke  much  pleasure  in  readinc  J*"* 
Review,  and  trust  that  you  are  siiccee<Jifl| 
with  it." 


There  are  several  other  articles  bfba«* 
and  Western  authors,  which  keep  uptkej*" 
culiarly  distinctive  character  of  the  »«^ 
fine  as  the  organ  of  Western  thought,  wWJ 
its  miscellany  it  of  the  latest  authority  «w 
choicest  character.  We  grow  more  sndr 
proud  of  our  home  publication^ — A'i 
Cit^  Journal. 


March.  t88i. 

THE 
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lENCE  AND  INDUSTRY. 


feSTAtiaSHED    l8Qd. 


Kansas  City,  June,  1880. 

^  JJaiiiiiierslott^fi  ^  (2^^^^ 

The   0txe-3frtC8   ©lathicrs^ 


*ese::  i 


compli mentis  to  the  2^( 
e  Review,  and  beg^  io  call  the! 2^  c  .  . , 

TO    our    unrivaled  stock  of  Gentkmen^s  and 
Youths'  Summer  Clothing  and  Furnishing  Goods. 

^i'^e  soli   2202:e  ouz  the  Besz  ArticIeB^ 
prices  are  plainly  marked  in  figures  a 
ver  de  via  ted  from . 

It  IS  useless  to  specify,  as  we  *»ave  e^fiy^t 
that  a  Gentleman  can  want  Vo  make    him^ei 
:nr:abjo  and  attractive  in  appearance. 

Wrmake  WEDDING  SUITS  aspeaaliy,  and  cam 

the  finest  grades  oft  verv  short  notice.      CLERG  YMENartA 
aUtnved  a  discmtnt  0/ 10  fer  ceni. 

When  you  art  in  Kansas  City^  please  caii  and  ex 
Goods.  We  know  that  we  oan  suit  you,  Mh  v.  .^i 

Let  the  hoys  tame  too  and g(t  tickets  itt  the  next p 

Respectfully  Yours,       L  HAMMERSLOUbH  5.  CO.] 


EBt«bUiili«!d    tSttS. 


Real  Estate!  Loan  Broker! 

FARMS,  Uiitmpnivca  «iid   Mtnemt  Land*  RQuglu  attd  Soli*.  Ui^ifiit  fiive%t?d,  Rcnu  t>a^«rf?«J,  T»^ 

Titlcfft  Eki^ntineO^   L^eeda,  Leaf e»  and  Generat  Convt  yaDcin|£  and  Notarial  Husitic^s  ^r%^m\H\^  «iiic&dci4  f»  | 

Offiv.e.  No.  603  Mai  Streri, 


WM.  E.  THORNE, 

728  Main  Street,  Corner  8tli»  KAPHAS  CIT%%  Hik 

PICTUREFRAMES,  PICTURE  MOULDINGS. 

ARTISTS'  AND  WAX  FLOWER  MATERIALS. 

Mirrors  aud  Mirror  I'lates,  Stationery,  A  New  Line,  Ch( 

FANCY  GOODS  OF  MANY  KINDS. 


THE  SYNTHETIC  PHILOSOPHY  AN  ORGANON  OF  THE  SCIENCES, 

BV   PROF,    J*    M.    LONG, 

Philosophy,  from  whatever  point  of  view  it  may  begin  its  investigations, 

tempts  the  solution  of  the  most  difficuit  problem  which  can  possibly  engage  the 
bought  of  the  human  mind     It  attempts  to  construct  a  rational  theory  of  the 
universe  by  the  formulation  of  some  all-embracing  truth  or  principle  which  shall 
ve  as  the  ground  and  explanation  of  all  things  as  these  appear  in  the  bounds 
iof  space  and  in  the  evolutions  of  time.     Of  the  deep  interest  which  man  must 
ever  feel  in  the  question  of  his  relation  to  the  universe,  Schelling  has  truly  stid, 
«*  Would  man  strive  to  fathom  this  relation?     I  answer,  if  he  would  not,  still  he 
inust.     He  always  has  striven  after  itj  and,  in  the  future,  he  always  will  strive 
jifter  it/' 

The  problem  which  philosophy  attempts  to  solve  is  altogether  of  a  diSfereiit 
order  from  those  which  science  deals.  Science  is  satisfied  when  it  can  discover 
the  nature  of  the  phenomena  belonging  to  a  special  province  of  nature,  and  can 
formulate  the  laws  regulating  their  co-existences  and  sequences,  iicicnce  ana- 
lizcs  nature  into  parts,  in  order  that  man  may  attain  a  point  of  attack  by  which  to 
gain  control  over  her  laws  and  forces.  On  the  other  hand,  philosophy  aims  to 
reduce  the  thought-world  to  unity,  which  has  been  destroyed  by  the  analytic  pro- 
cesses of  science-  As  the  mind,  in  order  to  the  harmony  and  completeness  of 
thought,  demands  both  analysis  and  synthesis,  so  we  must  have  both  science  and 
philosophy.  Philosophy  justifies  itself  to  science  by  showing  that  the  methods 
and   fundamental  ideas  of  the  latter  are  inadequate  to  their  own  explanation. 

lV-44 
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Hence,  philosophy  is  defined  by  Hamilton  as  the  science  of  first  principUs^  andbf 
Spencer  as  completely  unified  knowledge. 

Having  briefly  stated  the  aim  and  scope  of  philosophy  in  general,  we  will  be 
the  better  enabled  to  underutand  the  special  aims  and  scope  of  the  Synthetic 
Philosophy  as  set  forth  by  Herbert  Spencer.  In  this  system  of  philosophy  ve 
find  exemplified  the  strongest  intellectual  tendencies  of  the  age.  If  we  wodd 
know  what  class  of  questions  is  stirring  most  deeply  the  minds  of  thoughtliil 
persons;  if  we  would  know  in  what  direction  the  thought  of  many  of  the  leadii^ 
minds  of  the  age  is  traveling,  then  we  must  study  the  Synthetic  Philosophy.  It 
is  not  too  much  to  say  that  the  man  who  has  not  done  this  cannot  properly  esti- 
mate the  intellectual  characteristics  and  tendencies  of  the  age.  Philosophy,  ti 
we  have  seen,  aims  to  reduce  all  causes  to  one  cause,  all  laws  to  one  law^  and  all 
phenomena  to  one  primordial  source  of  being,  that  man  may  see  the  many  in  the 
one,  and  the  one  in  the  many.  The  Synthetic  Philosophy  claims  to  have  done 
this  by  establishing  the  universal  law  of  Evolution.  For  this  reason  Mr.  Spencer 
has  termed  his  system  the  Synthetic  Philosophy,  because  it  aims  to  construct  by 
means  of  the  law  of  Evolution  a  harmonious  and  consistent  organon  out  of  all 
the  departments  of  knowledge. 

To  one  not  correctly  informed,  the  word  Evolution  is  full  of  materialistk 
and  atheistic  associations,  as  though  it  were  a  denial  of  the  spirituality  of  maa 
and  the  existence  of  God.  Nothing  can  be  farther  from  the  truth  than  such  as 
idea.  Evolution,  so  far  from  aiming  to  set  aside  the  idea  of  a  first  Creative  Caose, 
claims  to  be  the  manifestation  of  a  Power  which  no  human  thought  can  fullj 
comprehend.  It  teaches  that  the  postulate  of  Absolute  Being  is  alike  essential  to 
both  science  and  religion.  **  Both  religion  and  science,"  says  Mr.  Spencer,  "arc 
obliged  to  assert  the  existence  of  an  Ultimate  Reality.  Without  this  religion  has 
no  subject  matter;  and  without  this  science,  subjective  and  objective,  lacks  its 
indispensable  datum."  Persons  having  only  a  partial  knowledge  of  the  Synthetic 
Philosophy  have  made  the  mistake  of  supposing  that  it  makes  force  its  ultimate 
postulate,  and  that  hence  the  idea  of  Absolute  Being  or  God  is  rejected.  This 
mistake  is  less  excusable  from  the  fact  that  Mr.  Spencer  has  used  great  clcaraes 
and  fullness  of  statement  to  prevent  his  readers  from  falling  into  this  very  error. 
He  says,  **Over  and  over  again,  it  has  been  shown  in  various  ways  that  the 
deepest  truths  we  can  reach,  are  simply  statements  of  the  widest  uniformities  in 
our  experience  of  the  relations  of  matter,  motion  and  force ;  and  that  matter, 
motion  and  force  are  but  symbols  of  the  Unknown  Reality."  We  thus  see  thai 
force  is  not  the  Ultimate  Reality,  but  the  symbol  of  the  Ultimate  Power  which 
ever  works  throughout  all  nature,  and  **in  which  we  live  and  move  and  haveoor 
being."  No  philosopher  goes  beyond  Mr.  Spencer  in  emphasizing  Absolute  Being 
as  the  ultimate  datum  of  all  science,  philosophy  and  religion.  He  says:  "By 
the  very  conditions  of  thought  we  are  prevented  from  knowing  anything  but  rela- 
tive being;  yet  by  these  very  conditions  of  thought,  an  indefinite  consciousnesses 
Absolute  Being  is  necessitated."     He,  in  common  with  all  other  philosophers^ 
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makes  Absolute  Being  the  ultimate  principle  of  philosophy  ;  the  only  difference 
being  that  while  they  ascribe  to  this  Ultimate  Power  personal  attributes,  he  regards 
this  as  unknowable,  and  hence  as  not  admitting  of  the  predication  of  such  attri- 
butes. He  says:  *^Ali  philosophers  avowedly  or  tactily  recognize  this  same 
ultimate  truth :— that  while  the  Relativist  rightly  repudiates  these  definite  asser- 
tions which  the  Absolute  makes  respecting  existence  transcending  perception,  he 
is  yet  at  least  compelled  to  unite  with  him  in  predicating  existence  transcending 
perception,"  While  regarding  Absolute  Being  as  only  indefinitely  apprehended 
by  consciousness,  its  existence  is  with  him  none  the  less  certain.  He  sa^s:  **The 
existence  of  this  inscrutable  Power  is  the  most  certain  of  all  truths,** 

In  developing  his  comprehensive  system  of  philosophy,  it  devolved  upon  Mr. 
Spencer,  at  the  outset,  to  define  what  he  regards  as  the  true  scope  of  philos<>phy. 
Regarding  philosophy  as  a  synthesis  of  the  most  general  truths  of  science,  while 
sdence  itself  deals  solely  with  proximate,  not  ultimate  causes,  it  follows  that  the 
findings  of  philosophy  from  his  stand-point  are  confined  to  the  sphere  of  such 
causes  as  are  manifested  in  the  uniformities  of  cosmical  phenomena.  Hence,  the 
Synthetic  Philosophy  does  not,  like  the  German  Philosophy,  enter  the  sphere  of 
Ontology,  and  attempt  to  explain  the  mysteries  of  Absolute  Being.  Regarding 
such  a  task  as  beyond  the  powers  of  the  human  mind,  it  confines  itself  to  the 
sphere  of  the  finite  and  relative.  It  attempts  through  the  law  of  Evolution  to 
unify  the  various  orders  of  cosmic  phenomena — to  show  how  the  different  sci. 
ences,  such  as  astronomy,  geology,  biology,  psychology  and  sociology,  can  be 
logically  articulated  into  a  single  harmonious  and  consistent  body  of  established 
truth  through  one  fundamental  and  all-pervading  law  or  principle.  Hence,  the 
merits  of  this  philosophy  must  be  judged  solely  by  its  success  in  bringing  within 
this  comprehensive  synthesis  all  the  various  ranks  and  orders  of  cosmic  phcnora- 
coa.  Mr.  Spencer  terms  his  system  the  Synthetic  Philosophy  for  the  reason  that 
its  great  organizing  law  is  Evolution,  within  the  comprehensive  synthesis  of  which 
all  cosmic  phenomena  find  their  unity  and  explanation.  Prof.  Fiske,  the  able 
expounder  of  this  system,  prefers  the  term  Cosmic,  for  the  reason  that  it  disiin-  ^\ 
guishes  this  system  from  those  onlological  forms  of  philosophy  which  treat  of  ^H 
Absolute  Being*  Any  one  is  at  liberty  to  raise  with  Mr.  Spencer  an  issue  regard- 
ing  the  possibility  of  constructing  an  Ontology;  but  this  would  be  a  psychological 
question  concerning  the  powers  of  the  human  mind.  Such  a  question  would  no 
more  involve  either  the  truth  or  the  untruth  of  the  evolution  philosophy  than  the 
old  question  concerning  the  nature  of  gravitation — whether  it  is  due  to  action  at  a 
distance  or  to  ethereal  pressure,  involves  the  truth  of  the  Newtonian  system  of 
astronomy.  Modern  astronomy  rests  on  the  truth  of  gravitation  as  the  great  law 
of  space,  and  not  on  any  theory  concerning  its  ultimate  nature.  In  like  manner, 
Evolution  as  the  great  law  of  time,  rests  on  the  persistence  or  indestructibility  of 
force,  regardless  of  any  theory  we  may  hold  concerning  the  nature  of  Absolute 
Being,  of  which  force  and  motion  are  to  us  but  the  sensible  symbols.  We  may 
agree  with  Mr.  Spencer  in  denying  that  personal  attributes  can  be  predicated  of 
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this  Power,  or  we  may,  in  common  with  many  evolutionists,  predicate  of  Ois 
Power  such  attributes,  and  still  hold  to  the  theory  of  Evolution.  This  theory 
concerning  the  relativity  of  knowledge  was  borrowed  by  Spencer  from  Hamiltoo, 
and  hence  does  not  enter  as  a  logical  element  into  the  formula  of  Evolution. 

These  are  distinctions  which  need  to  be  made  if  we  would  form  a  jwt 
.estimate  of  the  merits  of  the  Synthetic  Philosophy.  Evolution  claims  to  be  an 
explanation  of  proximate  causes,  laws  and  origins,  not  of  ultimate  ones.  The 
opponents  of  evolution  seem  utterly  unable  or  unwilling  to  understand  this  du- 
tinction.  Even  Agassiz,  who  ought  to  have  understood  this,  failed  to  do  so  in 
his  latest  utterances.  He  says :  **  How  the  world  originated  is  the  great  question, 
and  Darwin's  theory,  like  all  other  attempts  to  explain  the  origin  of  life,  is  thus 
far  merely  conjectural."  Darwin's  theory,  which  is  a  special  phase  of  evolution, 
does  not  attempt  to  explain  the  origin  of  life,  but  the  orif[in  of  species.  Again,  it 
is  manifestly  unfair  to  criticise  adversely  the  Synthetic  Philosophy  for  its  failuie 
to  construct  an  ontology  which  shall  explain  ultimate  causes  and  origins.  The 
merits  of  a  science  or  philosophy  should  be  judged  solely  by  its  success  in  dealing 
with  those  questions  which  belong  to  its  own  self-chosen  sphere  of  thought 
Such  a  confusing  of  the  question  is  to  be  regretted,  both  for  the  sake  of  science 
and  theology.  It  brings  issues  into  scientific  discussion  which  have  no  business 
there,  by  confounding  proximate  and  ultimate  causes.  It  does  harm  to  theology 
by  exciting  in  the  minds  of  religious  people  needless  fears,  causing  them  to  rej^ard 
science,  and  especially  evolution,  as  hostile  to  their  religion. 

Now,  to  properly  understand  Evolution,  we  must  view  it  as  the  law  which 
formulates  successions  in  time.  Whether  it  is  the  savage  or  the  philosopher  who 
looks  out  upon  the  face  of  nature,  the  most  imposing  and  impressive  feature  is 
motion^  or  ceaseless  activity.  All  Nature  is  one  vast  rhythm  of  action  and  reac- 
tion, endless  processions  and  recessions.  Amid  this  perpetual  conflict  of  forces, 
this  continual  becoming  and  ceasing  to  be,  land  and  sea  are  ever  striving  for  the 
mastery.  The  sea  is  ever  being  carried  away  in  the  form  of  vapor  to  the  tops 
of  the  hills  and  the  mountains,  while  the  hills  and  the  mountains,  the  symbols 
of  durability,  are  slowly  but  surely  traveling  to  the  sea.  Nature,  **red  of  toolh 
and  claw,"  has  ever  been  hunting  down  without  pity  or  remorse  the  living  forms 
which  make  up  the  long  procession  of  life.  Man  and  his  works,  like  all  below 
him,  are  ever  whirled  onward  in  this  mighty  torrent  of  change  which  alloin 
nothing  to  endure  in  fixed  and  stable  form.  We  mark  the  ages  of  history  by  the 
different  types  of  men  and  civilizations  which  have  risen  and  flourished  during 
their  brief  day,  and  then  disappeared  to  be  succeeded  by  new  phases  in  the 
movement  of  Humanity.  We  thus  see  event  following  event,  the  cause  ever 
passing  into  the  effect,  and  the  antecedent  becoming  incorporated  into  the  cons^ 
quent  amid  the  ceaseless  successions  of  time. 

But  the  savage  and  the  philosopher  assume  toward  these  ceaseless  changes 
of  nature  very  unlike  mental  attitudes.  In  the  mind  of  the  one  those  varied 
phases  of  nature  form  an  undiscriminated  congeries  of  impressions,  with  no  fixed 
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law  or  order;  in  the  mind  of  the  other  there  is  an  abiding  conviction  that  amid 
all  the  manifold  changes  which  make  up  the  world  of  phenomena,  there  is  in  the 
innermost  determination  of  things  a  unity  of  plan  ever  working  toward  the  reali- 
zation of  definite  ends.  To  the  savage,  nature  is  a  Sibyl  whose  scattered  leaves 
have  no  meaning;  to  the  philosopher  who  carefully  collects  her  leaves  and  places 
them  in  their  true  connection,  she  reveals  the  mysteries  of  ancient  time.  To 
trace  out  the  genetic  successions  and  correlations  in  cosmic  phenomena^  to  show 
how  one  stage  or  epoch  has  unfolded  out  of  its  antecedent,  and  how  this,  in  turn, 
will  unfold  into  its  consequent— in  a  word>  to  formulate  the  universal  law  of 
sfqutna  which  holds  in  all  orders  of  phenomena,  is  the  object  of  the  law  of  Evo- 
lution. We  agree  with  Prof.  Le  Conte  in  regarding  Evolution  as  the  grandest 
idea  of  modern  science,  embracing,  as  it  does,  at  least  one-half  of  all  science, 
and  this  by  far  the  most  interesting  and  important  half.  **  A  most  valuable 
habit/'  says  Mr.  J.  J.  Murphy,  **has  become  general  among  men  of  mental 
cultivation,  of  regarding  every  object,  not  as  if  it  were  alone  and  isolated,  but  in 
its  connection  with  other  objects,"  Man  as  a  being  *Mooking  before  and  after," 
in  order  to  satisfy  the  demands  of  his  mental  nature,  earnestly  desires  to  know 
the  causes  w^hich  have  operated  to  produce  the  present  order  and  relation  of 
things.  The  mind  accepts  as  a  satisfactory  explanation  of  any  class  of  phenom- 
ena when  it  knows  the  dynamic  laws,  by  the  operation  of  which  cognizable  objects 
acquire  and  lose  the  sensible  forms  under  which  they  assert  themselves  to  con- 
sciousness. This  manner  of  investigation,  made  familiar  by  Evolution,  is  termed 
ih^  genttic  method,  because  it  inves  igates  phenomena  in  their  historic  successions 
as  manifested  in  the- relations  of  each  phase  of  a  subject  to  preceding  and  suc- 
ceeding phases.  The  phenomenon  which  at  a  particular  period  of  lime  manifests 
itself  to  us  does  not  reveal  the  totaHty  of  its  nature,  properties  and  relations. 
The  genetic  method,  going  back  by  analysis^  tends  to  reduce  diversities  to  a 
primitive  identity,  and  advancing  forward  by  syni^usis  finds  the  primitive  identity 
disappearing  in  diversity.  By  the  former  process  science  reconstructs  the  past; 
by  the  latter  it  constructs  the  future.  Ky  this  method  we  interpret  the  present  by 
the  past,  the  complex  by  the  simple,  and  the  fully  developed  product  by  ihe^ 
rudimentary  form. 

This  desire  of  man  to  know  the  past  and  to  connect  it  organically  with  thi 
present  accounts  for  the  fact  that  Evolution  has  been  so  generally  received  by 
the  thinking  class  of  persons.  This  Uw  offers  the  only  rational  solution  which 
our  faculties  permit  us  to  perceive  as  to  the  mode  of  orij^in  of  the  present  cosmical 
order  from  primitive,  antecedent  conditions.  From  the  time  that  Newton  taught 
mankind  to  modity  their  idea  of  cause  into  the  conception  of  mechanical  force^ 
and  thence  to  look  at  nature  from  a  dynamic  point  of  view,  the  scientific  mind 
has  been  advancing  with  sure  step  to  Evolution  as  the  final,  logical  outcome. 
To  understand  Evolution,  we  must  study  its  fundamental  characteristics.  But  it^ 
is  from  biology,  the  fundamental  category  of  which  is  fifgaftism,  that  we  get  ou^ 
clearest  conception  of  those  essential  characteristics  wh\cVv  toxiS\\\>aX^  ^n^i^mxvsc*^ 
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or  development.  The  growth  of  a  plant  or  an  animal  from  the  simple  germ  "b 
the  typical  specimen  of  a  phenomenon  which  rules  through  the  whole  coune 
of  the  history  of  man  and  society — increase  of  function  through  expansion  and 
differentiation  of  structure  by  internal  forces."  It  will  then  be  best  to  define  and 
illustrate  the  fundamental  characteristics  of  Evolution  from  the  standpoint  of 
organic  phenomena. 

1.  The  homogeneous: — Embryology  has  revealed  the  fact  that  the  compla 
animal  organism  is  developed  from  a  simple  germ  which,  because  of  a  samenesi 
o^  structure,  is  characterized  by  the  term  homogeneous,  **  However  much,"  says 
Beale,  **  organs  and  their  tissues  in  the  fully  formed  state  may  vary  as  regards  the 
character,  properties  and  compositions  of  the  formed  material,  all  were  first  in 
the  condition  of  clear,  transparent,  structureless  living  matter."  Bat  this  homo- 
geneous, structureless  protoplasm  is  unstable,  and  must  therefore  differentiate 
itself,  or  develop  into  an  unlikeness  of  parts,  because  of  the  vast  amount  of  locked 
up  energy  which  it  contains.  Hence,  it  assumes  a  dynamic  relation  to  itself,  in 
order  that  it  may  unfold  into  its  higher  self,  and  realize  the  ideal  of  growth  and 
development  stamped  upon  its  inmost  constitution,  and  which  is  but  the  full 
unfolding  of  the  promise  and  potency  enfolded  in  the  original  germ. 

2.  The  hetewgtneous: — The  final  state  into  which  the  homogeneous  and 
structureless  matter  of  life  unfolds  is  characterized  as  heterogeneous.  This  final 
state,  in  contrast  to  the  primitive  simplicity  out  of  which  evolution  arises,  is  char- 
acterized by  a  stiuctural  difference  among  the  coexistent  parts  which  become 
endowed  with  diverse  functions.  In  the  primitive  homogeneous  state  there  is  no 
definite  and  coherent  relation  among  the  parts.  In  the  final  heterogeneous  state, 
sameness  has  developed  into  diversity,  simplicity  into  complexity,  in  which  there 
is  a  definite  and  coherent  relation  among  the  parts. 

The  vital  movement  by  which  life  passes  from  this  primitive  simplicity  to  its 
final  complexity  is  a  double  movement,  and  is  expressed  by  the  terms  integratiTn 
and  differentiaiion, 

3.  Integration: — By  integration  is  meant  in  Evolution  the  process  by  which 
the  different  parts  of  a  structure  or  organsm  are  knit  together  into  organic  unity 
through  their  mutual  dependence  and  cooperation.  The  degree  of  coherency 
and  dependence  among  the  different  parts  of  an  evolved  structure  is  determined 
by  the  degree  of  complexity  and  specialization  of  functions.  An  increasing 
specialization  among  the  functions  brings  with  it  an  increasing  efficiency,  and,  at 
the  same  time,  an  increasing  dependency  and  coherency,  for  the  reason  that  as 
each  organ  becomes  more  specialized,  it  is  less  able  to  perform  any  other  than  its 
own  allotted  function.  Some  living  beings,  as  the  amoeba^  are  so  low  down  in  the 
scale  of  life  that  they  have  no  specialization  of  parts.  Foot,  head  and  stomach 
are  extemporized  for  the  occasion.  Integration  is  consequent  upon  a  loss  of  mo- 
tion, so  that  the  different  parts  are  allowed  to  come  into  combining  and  coOpera- 
nve  relations. 

4.  Differentiation: — By  differentiation  is  meant  in  Evolution  the  process  by 


itch  an  unfolding  structure  becomes  endowed  with  diverse  functions.  By  virtue 
of  the  marvelous  changes  due  to  diiferentiation,  tvvo  vital  germs^  apparently  similar 
nature,  develop  into  two  living  beings  widely  dissimilar  in  form  and  nature  j 
one  may  develop  into  the  serpent  which  crawls  in  the  dust,  the  other  into  the 
)bird  of-paradise  which  makes  the  forest  glorious  with  its  beauty.  Integration  and 
differentiation  in  organic  evolution  supplement  each  other.  Without  the  former 
there  would  be  no  organic  imity,  but  a  mere  assemblage  of  parts,  each  existing 
Bud  acting  for  itself  Without  the  latter  there  would  be  no  specialization  of  struc- 
tures and  functions,  but  a  mere  aggregation  of  parts. 

These  principles,  as  worked  out  by  Mr.  Spencer,  constitute  the  essential 
characteristics  of  evolutiun,  which,  as  he  has  shown,  applies  to  all  orders  of  phe- 
nomena, whether  organic  or  inorganic,  as  the  universal  law  of  the  redistribution 
pf  matter,  force  and  motion.  We  may  dehne  thus:  Evolution  is  an  orderly  and 
fuccfssivi  series  of  changes  from  a  simple  a^d  homogeneous  state  to  one  that  is  complex 
ftnd  heterogeneous,  through  the  twofold  process  of  integration  and  differentiation  const* 
fuent  upon  a  loss  of  mofiim. 

It  has  been  said  by  its  opponents  that  Evolution  is  only  a  hypothesis.  This 
wc  admit ;  but  no  one  acquainted  with  the  logic  of  science  would  argue  from  this 
that  it  should  be  regarded  as  false.  If  sustained  by  facts,  if  it  explains  what 
Irould  otherwise  remain  unexplained,  while,  at  the  same  time,  it  is  not  contra- 
dicted by  any  known  principle  of  nature,  then  a  scientific  hypothesis  is  to  be 
regarded  as  true.  Science  is  largely  built  upon  hypotheses  of  this  character,  such 
\B  the  undulatory  theory  of  light,  and  the  molecular  and  atomic  theories  of  mat- 
ter. As  to  absolute  certainty,  this  is  beyond  the  powers  of  inductive  investiga- 
tion, as  we  are  taught  by  the  ablest  writers  on  the  logic  of  science.  **  The  theory 
jf  Spencer,  says  Prof  Jevons  in  his  work  on  The  Principles  of  Science,  **is  to 
lome  extent  hypothetical,  just  as  all  the  theories  of  physical  science  are  to  some 
»Xtent  hypothetical,  and  open  to  doubt.  Judging  from  the  immense  numbers 
jf  diverse  facts  which  it  harmonizes  and  explains,  I  venture  to  look  upon  the 
hcory  of  evolution  in  its  main  features  as  one  of  the  most  probable  hypotheses 
rver  proposed," 

Mr.  Spencer,  by  an  induction  of  facts  never  before  equaled  for  the  variety 
jid  extent  of  learning  which  they  display,  has  shown  how  all  those  phenomena 
rhich  involve  questions  of  genesis  or  succession  find  their  explanation  and 
irganizing  law  in  Evolution.  That  the  solar  system  had  a  nebular  genesis  is 
low,  we  may  say,  universally  received  by  astronomers  According  to  this  theory 
lie  system  had  its  origin  out  of  a  homogeneous  and  incandescent  vapor,  which 
Otating  about  a  center  passed  through  successive  changes  consequent  upon  a 
issipation  of  motion  in  the  form  of  heat.  As  the  rotating  mass  cooled,  there 
fas  integration ;  when  this  process  had  reached  a  certain  stage,  rings  were  thrown 
)f[  from  the  more  rapidly  revolving  equatorial  regions,  which  gathered  into 
ilanets.  Here  was  difTerentiation.  The  central  and  larger  portion  bein^  les^ 
condensed  on  account  of  its  retained  heat,  formed  l\\e  sun*    'B.ti^  ^^>ftaN^  tx^:*- 
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lution  on  a  grand  and  imposing  scale.  The  truth  of  the  nebular  theory  his  tf 
late  years  received  a  most  remarkable  confirmation  from  the  revelations  of  the 
spectroscope.  When  Galileo  pointed  his  telescope  to  the  planet  Jupiter,  nd 
beheld  his  four  moons  revolving  round  their  central  world,  the  Copernican  ihcoiy 
received  a  confirmation  which  its  opponents  could  not  withstand.  Id  like  nufr 
ner,  when  the  spectroscope  was  brought  to  the  aid  of  astronomy,  the  theory  of 
cosmic  evolution  received  a  confirmation  which  almost  commands  acceptance. 
Far  off  nebulae  yield  a  spectra  which  prove  them  to  be  incandescent  gas  in  diffier- 
ent  stages  of  evolution, — embryo  worlds  "which  are  now  passing  through  the  same 
successive  phases  of  development  as  was  once  the  case  with  our  own  system. 

Geological  evolution  is  mainly  distinguished  from  astronomical  by  the  fact 
that  it  is  chiefly  due  to  the  disturbing  influence  of  radiation  from  foreign  bodies^ 
principally  the  sun.  The  facts  of  geology  go  to  prove  that  the  earth  was  once  a 
reservoir  of  intense  heat,  which  produced  a  repulsion  among  its  elements,  so  that 
it  ''was  without  form  and  void,"  or,  in  scientific  language,  a  structureless ma» 
with  no  definite  arrangement  and  dependence  among  its  parts.  While  this  high 
temperature  lasted,  it  must  have  been  a  time  of  universal  tropics,  so  that  there 
could  have  been  no  spring,  summer,  autumn  and  winter.  Variety  among  the 
seasons  arose  from  the  loss  of  heat,  so  that  the  earth's  ''external  temperature 
began  to  depend  chiefly  upon  the  supply  of  solar  radiance."  Thus  the  condnnal 
loss  of  heat  producing  integration,  and  the  heat  retained  in  the  central  mass  pro- 
ducing differentiation  in  structure  gradually  developed  the  earth  into  its  present 
variety  and  dependence  of  parts.  Thus  arose  its  internal  structure,  and  abo 
those  systems  of  moving  equilibrium  in  its  water  and  atmosphere  upon  which 
depend  its  different  climates  and  seasons.  The  facts  and  principles  which  now 
form  the  beautiful  and  imposing  edifice  of  geology  were  a  mere  mass  of  materials 
without  method  or  order  until  they  found  their  logical  relations  and  explanations 
in  the  guiding  principles  of  evolution. 

With  regard  to  the  application  of  evolution  to  organic  phenomena,  space  will 
allow  only  a  few  brief  statements.  We  make  these  more  especially  for  the  pur- 
pose of  pointing  out  some  of  the  misunderstandings  which  continually  beset  this 
aspect  of  the  subject.  Organic  evolution  is  often  spoken  of  by  its  opponents  as 
though  it  were  intended  to  set  aside  the  idea  of  a  Creator.  Nothing  can  be 
farther  from  the  truth.  Evolution  raises  no  question  as  to  the  ultimate  origin  of 
the  world ;  admitting  this  with  all  its  forces,  physical  and  vital,  to  have  sprung 
from  a  divine  Creator,  the  question  it  has  raised  is  one  solely  concerning  the 
method  of  the  divine  procedure  in  the  production  of  the  wondrous  forms  of  matter 
and  life  as  we  know  them.  Hence,  the  whole  issue  in  organic  evolution,  as  raised 
by  Darwin,  is  one  about  the  origin  of  existing  species,  whether  these  are  super- 
natural creations  by  direct yfj/f,  or  have  been  developed  from  pre-existing  species 
by  the  workings  of  natural  causes.  The  prime  object  in  his  work  on  the  "Origin 
of  Species,"  as  he  himself  states,  was  **  to  show  that  species  had  not  been  sepa- 
rately created." 
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A  fundamental  difference  between  the  old  and  the  new  theory  of  biology  is 
that  while  the  former  endeavored  to  explain  the  diverse  forms  of  life  on  teleolog- 
ical  principles,  the  latter  regards  environing  relations  as  an  essential  factor  in 
solving  such  problems.  Between  the  organism  and  its  environment  there  is  a  con- 
tinual interaction  which  must,  in  the  course  of  long  ages,  produce  specific  and 
well  marked  modifications.  The  law  of  Natural  Selection,  as  proposed  by  Dar- 
win as  an  explanation  of  the  manner  in  which  present  existing  species  have  been 
developed  from  pre  existing  ones,  is  based  on  the  principle  of  adaptive  changes 
which  organisms  must  urKlergo  in  order  to  adjust  themselves  to  changes  in  envi- 
roning relations.  The  truth  of  this  law  derives  strong  support  from  the  consider- 
ation that  organisms  are  not  such  fixed  and  immutable  forms  as  they  were  formerly 
supposed  to  be.  It  is  clearly  shown  that  this  was  especially  the  case  during 
geologic  time  when  types  were  fluent,  so  to  speak,  and  less  subject  to  the  law  of 
limit,  so  that  there  was  a  transformation  of  one  species  into  another.  During 
.the  mesuxoic  period  geology  shows  that  there  were  comprehensive  types  in  which 
fish,  reptile,  bird  and  beast  seemed  to  flow  into  one  another.  The  law  of  Nat- 
tiral  Selection  is  not  inconsistent  wuth  the  operation  of  other  causes  in  the  devel- 
opment of  species.  Wallace*  Mivart  and  LeConte,  while  assigning  to  this  law  an 
important  sphere  of  action,  contend  for  other  causes,  even  supernatural  flai$. 
Evolution  is  the  only  hypothesis  which  aflTords  an  explanation  of  the  empiric 
principles  of  biology.  As  the  undulatory  theory  of  light  is  the  only  hypothesis 
capable  of  explaining  all  the  facts  in  the  case,  so  Evolution  is  the  only  hypothesis 
which  has  yet  been  offered  capable  of  explaining  the  successions  of  species 
idunng  the  life-history  of  the  earth.  Evolution,  having  no  rival  theory  as  to  the 
origin  of  species,  has  been  almost  as  generally  received  by  biologists  as  the  undu- 
latory  theory  of  light  has  been  by  physicists.  As  to  the  account  of  the  miracu- 
lous creation  in  the  first  chapter  of  Genesis,  this  sets  up  no  rival  theory  against 
evolution,  for  it  leaves  the  origin  of  species  an  open  question.  The  continuity 
and  succession  of  events  implied  in  evolution  are  not  inconsistent  with  occasional 
manifestations  of  supernatural  power  I'his  occasional  manifestation  of  super- 
iSatural  power  in  the  form  of  flats  is  all  that  is  taught  in  Genesis.  The  entire 
organic  world  was  due  to  iht^ft flats,  one  for  the  creation  of  vegetable  life,  one  for 
the  creation  of  animal  life,  and  one  for  the  creation  of  man.  But  it  is  plainly^ 
implied  that  these  miraculous  flats  were  instantaneous  manifestations  of  divine 
|>ower,  while  geology  teaches  that  the  development  of  the  myriad  forms  of  life 
as  a  long  process,  extending  over  countless  ages^  during  which  time  organic 
species  arose  in  an  ever  advancing  gradation.  While,  then,  the  beginning  of 
those  long  periods  termed  days  was  marked  by  a  supernatural  fiat,  their  duration 
was  an  unbroken  evohiiion  of  the  effects  of  those  fiats,  during  which  the  succes- 
sions of  life,  from  species  to  species,  went  forward  according  to  the  working  of 
natural  law.  There  is,  therefore,  no  reason  why  evolution  should  not  be  recog- 
nized as  a  fundamental  principle  of  theology  as  well  as  of  science,  so  far  as  th^ 
former  needs  to  recognize  any  theory  regarding  the  meihad  ^\  cT^aX\Qxi,    'Wtk^  ^n^i- 
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lution  of  the  organic  kingdom  seems  like  a  continually  ascending  spiral  rising 
into  ever  widening  cycles  of  multiform  life,  which  now  and  then  by  the  accumo- 
lation  or  creation  of  force  starts  forth  into  sudden  and  paroxysmal  forms  of  devel- 
opment. 

Evolution  is  now  received  as  the  working  hypothesis  in  biology  by  which  are 
settled  all  questions  concerning  organic  types  and  classifications.  Classifications 
in  biology  are  no  longer,  as  formerly,  based  on  external  and  non-essential  resem- 
blances, but  on  essential  genetic  relationships.  On  this  point  Prof.  Gray,  our 
most  eminent  American  botanist,  says:  "Taken  as  a  working  hypothesis,  the 
doctrine  of  the  derivation  of  species  serves  well  for  the  co-ordination  of  all  the 
facts  in  botany,  and  affords  a  probable  and  reasonable  answer  to  a  long  series  of 
questions  which,  without  it,  are  totally  unanswerable." 

But  in  no  department  of  investigation  has  the  success  of  evolution  in  solving 
difficult  problems  been  greater  than  in  psychology.  One  of  the  great  probletns 
of  psychology  from  Plato  to  the  present  time  has  been  to  explain  the  correspond- 
ence between  the  world  of  mind  and  the  world  of  things.  Now,  if  a  theory  is 
to  be  tested  by  its  ability  to  explain  questians  which  all  others  have  failed  to 
answer,  then  Evolution  should  be  regarded  as  possessing  the  highest  scientiSc 
value.  The  theory  of  evolution  explains  the  intuitions  or  innate  forms  of  thought 
in  a  manner  so  satisfactory  as  to  make  all  previous  efforts  appear  fanciful.  It 
views  the  mind,  not  as  a  metaphysical  entity  acting  in  vacuo^  but  as  a  definite 
structure,  an  organism,  endowed  with  special  facilities  which  have  been  moulded 
into  their  present  form  through  a  continuous  interaction  with  environing  forces. 
The  effects  thus  produced  by  the  law  of  heredity  are  transmissible,  so  that  what 
was  ancestral  experience  becomes  in  the  individual  an  innate  endowment  of  mental 
faculty.  Hence,  the  correspondence  between  the  mental  faculties  and  the  external 
world  must  be  interpreted  as  due  to  the  latter  acting  on  and  modifying  the  former 
in  conformity  with  itself.  Mind  is  thus  brought  within  the  category  of  organism, 
the  fundamental  law  of  which  is  Evolution;  and  as  a  complex  structure  due  to 
the  workings  of  this  law,  it  grows  and  develops  in  conformity  to  surrounding 
forces  and  conditions. 

In  view,  therefore,  of  the  great  variety  of  proof  in  support  of  Evolution  in 
which  all  the  various  orders  of  cosmic  phenomena  find  their  unity  and  explana- 
tion, we  think  the  Synthetic  Philosophy  may  justly  be  regarded  as  the  organon  d 
the  sciences,  as  indicated  in  the  title  of  this  essay. 


It  is  feared  that  the  Danish  steamer  Oscar  Dickson,  with  an  exploring  party, 
has  been  lost  in  the  Siberian  Polar  Seas.  This  is  the  Sweedish  vessel  which  was 
named  after  Dr.  Dickson,  of  Gothenberg,  Sweeden,  who  equipped  the  last  expe- 
dition of  Prof.  Nordenskjold. 
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JAMES   MACALISTER, 

The  name  of  Dr.  Schliemann  has  been  so  prominently  before  the  public  for 
[number  of  years  that  most  persons  know  something  of  hts  eventful  life  and  the 
^overies  associated  wiih  its  later  years.      It  is  doubtful,  however,  if  the  mag- 
nitude of  the  work  he  has  performed,  and  the  vast  importance  of  the  results  he 
las  obtained,  are  generally  understood.     No  one  man  has  ever  accomplished  so 
inch  in  the  field  of  archaeological  research,  or  contributed  so  largely  to  the  solu* 
ion  of  problems  which  have  an  undying  interest  for  all  intelligent  minds.     With 
enthusiasm  and  a  forgetfulness  of  self  rare  among  men,  he  has  devoted  his 
ird  earned  wealth  and  the  prime  of  his  manhood  to  the  elucidation  of  the  ira- 
aortal  poems  that  have  charmed  and  instructed  the  world  for  three  thousand 
^^ars ;  and  to  him  more  than  to  any  other  man  is  due  the  feeling  of  certainty  with 
rhich  we  can  now  regard  these  poems  as  historical  records  of  a  period  that  has 
bilherto  been  regarded  as  purely  mythical. 

It  is  seldom  that  the  whole  life  of  a  man  stands  so  closely  related  to  the 
chievement  which  has  brought  him  honor  and  fame  as  is  the  case  with  Schlie- 
sfin.     Born  in  poverty,  and  receiving  but  a  limited  education,  he  early  formed 
lie  resolution  to  master  the  poems  of  Homer,  and  to  discover  the  city  beneath 
rbose  walls  the  battle  of  the  limd  took  place.     To  lind  Troy  was  the  dream  of 
boyhood— a  dream  which,  through  all  the  shifting  scenes  of  his  career,  never 
forsook  him,  and  to  the  realization  of  which  he  decided,  at  the  age  of  forty-four, 
I  give  up  the  remainder  of  his  days  and  the  fortune  he  had  gathered  for  this  pur- 
While  following  the  business  which  made  him  rich  and  procured  him 
sure,  he  kept  the  great  aim  of  his  life  constantly  in  view,  and  fitted  himself  by 
be  study  of  languages  and  history  for  the  undertaking  which,  on  retiring^  he  was 
ftdy  to  begin.      In  1864  he  relinquished  commercial  pursuits;  and  after  five 
irears  spent  in  travel  and  in  preparatory  study  at  Paris,  he  repaired  to  the  Trojan 
lain  to  commence  the  excavations  which  have  made  him  famous.      With  the  ex- 
ception of  the  time  spent  at  Mycenae,  he  has  ever  since  pursued  his  researches 
khere,  carrying  on  extensive  diggings  at  great  expense,  and  seeking  by  various 
publications  to  make  the  world  acquainted  with  the  results  of  his  labors.     Alto- 
gether he  has  given  about  five  years  to  the  excavations  at  Troy. 

The  chief  purpose  of  Dr.  Schliemann's  labors  has  been  the  verification  of  the 
lomcric  legends  concerning  Troy.     It  was  an  object  worthy  of  the  noblest  en- 
leavors  of  his  enthusiastic  nature.     Where  did  the  **  Sacred  Ilios"  stand?     Is 
Troy  a  myth;  or  was  there  really  a  city  where  Priam  ruled,  which  N(f3&  c^\iQ^it\t!^^ 
lespoiled,  and  burned  by  llw  Grecian  hosts?    Was  t\\e  TcnNe^ct^^  N^^t^  ^vCcvX'^ 
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•=•  i.'=^  ie^bi  rt  Sims,  a  fiction  of  the  poet's  brain  ?  Did  Homer  invent  the 
y=:is.  -3e  rf^sarsL  ibc  men  and  women,  of  the  Iliad  t  These  are  the  quesdou 
-rzx^  ms  nrrrzxjc  explorer  in  the  field  of  classic  legend  took  upon  himself  t» 
•^•m^  Hi  2JC  a  profound  fSuth  in  Homer — an  unwavering  belief  in  the  rea% 
E  25  i^-jL-Tt :  isd  the  task  he  undertook  was  to  prove  the  objective  cxxm- 
iminai:*  :c  ±e  Inle  corner  of  land  in  the  extreme  north-western  comer  of  Asii 
M-nor  ▼-a  :ie  rcc6c  description  of  the  //iii</,  and  that  the  hill  of  Hissarlik  istlie^ 
^rr-  Tiics  wiere  sccod  the  **Hdy  City"  around  which  was  enacted  the  "Tife 

It  ne  -rsiier  w*II  look  at  a  classical  map  of  the  country  around  the  Hdlei> 
luci.  le  -ril  -rmj  m  Troas  a  point  south  of  the  strait  (the  actual  distance  is  three, 
itilc:^;  TFiinsc  Nomxin  Diom.  On  modern  maps  this  name  will  be  changed  t» 
Hissr.k.  F-jr  osarzies  after  Homer's  time,  this  was  the  accepted  site  of  Trof,, 
3i:r  iijcut  icc  B*  C .  a  writer  known  as  Demetrius  of  Scepsis  challenged  thrj 
ixeanr^  n  X^rvrmt  Efian  with  the  ancient  Ilios  of  Homer.  His  arguments  irae 
ji  ne  1zms:esc  dLirsrser;  but,  unfortunately,  his  views  were  adopted  by  StrdM^; 
■re  c^-"§'^iniwr.  w^cse  authority  was  respected  till  the  end  of  the  last  cenOqit. 
It  s-  ICC  .^^raia  wber;?  Demetrius  and  Strabo  placed  the  site,  but  it  is  supposel 
:c  r.  t  .*«ra  ir  a  plioe  now  known  as  Akshi  Kioi  (rather  more  than  four  miloii 
X  nrr*   mc  3cmfrei«  of  Hissarlik.      In  1785,  Lechevalier,  a  French  traTckr 

V  :•.*  ?.c;  VAX  X  ~Uirr  examination  of  a  portion  of  the  Troad,  put  forward  daoi 
ir  -  v^er  riilcc  Sc-iairbashi  as  the  spot  where  Troy  had  stood  in  the  days  of  its 
?o^':^"7  :ir»:  ccnr.  Nearly  sixty  years  ago  an  attempt  was  made  to  revive  the; 
ct:^.::**  n  X:*^i2i  I-::ia  with  the  Homeric  Ilios,  by  Maclaren,  an  English  writctj 
Mr^i  ::tn  ?vr^iii.-s  biTe  disputed  over  the  conflicting  claims  of  Novum  Ilium  lad 
"K  .;.r.^r.i«iT».  X3C  tbere  is  no  saying  how  long  the  controversy  might  have  coo- 
11:. .c:.  TJ*i  "i'-"c  ^chlsemann  gone  to  work  with  pickaxe  and  spade,  and  app&rf 
:xn:  >iir:  jicuk-cciis  of  archaeological  science  to  the  settlement  of  the  questka 
*=^,'  i42i  -cuic  t«r$  in  laying  open  the  soil  at  both  places,  and  has  produced  i«-! 
-MI  Tsu«"ttf  rrxc?  in  fevor  of  the  place  which  Greek  tradition  had  asssociatel 
i-rr  'Tu  >c,T^  ct  lie  Hiad,  Three  feet  below  the  surface  of  the  hill  at  Boub»- 
^.fis'*-  >*  $r*,ick  the  solid  rock,  and  there  were  neither  ruins  nor  remains  to  shor 
J^.  ^^  ^..jv  vj^i  ever  stood  there.     Mr.  Philip  Smith  has  said  that  "the  theoif 

V I  ;xhevalier  is  a  mere  hypothesis,  born  from  the  fancy  of  a  modem  trtvefcf, 
without  the  slightest  historical  or  traditional  foundation."  To  this  might  be 
aided  that  not  a  single  fact  or  principle  of  archaeology  can  be  quoted  in  support 
of  the  Frenchman's  theory. 

Dr.  Schliemann  went  to  work  in  a  very  different  spirit,  and  pursued  very 
fereni  methods,  from  any  of  his  predecessors.     He  organized  an  extensile 
lishment  at  Hissarlik,  and  labored  with   a  zeal   that  knew  no   bound  B 
excavations  extend  to  a  depth  of  52^^  feet  from  the  surface.     In  penet»ti« 
this  depth  he  passed  through  a  series  of  seven  strata,  differing  from  eacJoAffV 
Bianv  particulars.     In  his  opinion  these  strata  correspond  to  a  successr^ 
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t  have  arieen  one  above  the  otb.er  through  long  periods  of  time.     The  lewdest 

atum  goes  back  to  a  prehistoric  age  which  must  have  antedated  the  Trojan  war 

many  centuries;  the  highest  stratum  was  the  site  of  the  Hellenic  city  of  Novum 

lum.       It  is  the  third  stratum,  thirty  three  feet  from  the  bottom  and  ten  feet 

ick,  which  Schlicman  identifies  as  the  Homeric  Ilios.     Here  he  claims  to  have 

und  the  ruins  of  a  city  which  answers  to  all  the  requirements  of  the  liiad,  and  it 

to  the  substantiation  of  this  claim  that  his  book  is  devoted.     It  would  be  sheer 

roption  to  think  of  summing  up  in  a  few  lines  the  immense  mass  of  facts  and 

ing  gathered  in  the  eight  hundred  pages  of  the  work;  but  we  may  venture 

state  in  the  briefest  form  the  principal  propositions  by  which  the  conclusion  is 

tatned. 

First — The  position  of  the  hill  of  Hissarlik  answers  nearly  all  the  demands  of 
ic  Hiad  as  to  the  topography  and  scenery  of  the  surrounding  country,  in  which 
ic  action  of  the  poem  is  represented  as  taking  place. 

Second — The  structure  and  arrangement  of  the  ruins  of  the  third  stratum 
hich  have  been  laid  bare  correspond  to  a  remarkable  extent  with  the  descrip- 
5ns  of  the  poem. 

7"^/VJ— The  place  bears  the  strongest  evidence  of  having  been  destroyed  by 
great  conflagration,  and  in  this  respect  furnishes  peculiar  evidence  of  its  identity 
ith  the  city  which  Homer  describes  as  having  been  given  to  the  Dames  by  the 
ictorious  Greeks, 

Fourth — The  ten  treasures  of  gold  and  silver  found  in  or  near  the  principal 
lOuse  prove  the  city  to  have  been  the  residence  of  a  powerful  and  wealthy  chief — 
ach  an  one  as  Priam  is  described  to  be  in  the  poem.  These  treasures  afford 
pod  ground  for  the  epithet  **City  of  Gold/'  so  frequently  used. 

Fifth — The  archaeological  remains  of  all  kinds  found  in  such  abundance  are 
ich  as  naturally  belong  to  the  age  which  can  fairly  be  assigned  to  this  third 
turn  of  the  excavations,  and  correspond  with  great  exactness  to  the  descrip- 
»ns  of  the  JUad. 

Sil-cM— rhe  historical  testimony,  to  which  allusion  has  already  been  made,  is 
ongly  corroborative  of  the  disclosures  made  by  the  excavations  at  Hissarlik* 
t  is  not  likely  that  Xerxes  would  have  Visited  Novum  Ilium  to  make  libations  to 
the  heroes  slain  in  the  Trojan  war,  or  that  Alexander  would  have  come  thither  to 
[iffer  sacrifices  to  Priam  when  on  his  way  to  the  East»  if  the  traditions  which  con- 
Eiected  Novum  Ilium  with  the  Troy  of  Homer  had  not  been  well  founded  and 
universally  believed. 

It  is  not  pretended,  of  course,  that  the  topography  and  remains  of  the  third 
city  unearthed  at  Hissarlik  correspond  in  every  particular  with  the  pen  of  Homer. 
It  must  not  be  forgotten  that  Homer  deals  with  his  matter  in  the  large  and 
imaginative  manner  of  the  poet.  Still,  the  agreement  is  much  more  striking  than 
iirould  be  suspected;  and,  taken  together,  the  propositions  stated  above  make  out 
BJ)  overwhelming  case  in  favor  of  Schliemann's  views.  As  Professor  Virchow  has 
wrell  said,  '*  It  is  not  left  to  our  cbotce  where  we  should  place  Ilium;  therefore  we 
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must  have  a  place  which  answers  to  all  the  requirements  of  the  poetry;  therefore 
we  are  compelled  to  say :  Here,  upon  the  fortress-hill  of  Hissarlik — Iiere^  upoa 
the  ruins  of  the  burnt  City  of  Gold — hire  was  Jiium.*' 

Closely  connected  with  the  problem  as  to  where  Troy  stood  are  other  ques- 
tions of  fascinating  interest.  It  is  but  a  step  to  the  inquiry  whether  the  pcrsoni 
and  incidents  described  in  the  Iliad  are  to  be  treated  as  myths  or  regarded  as  his- 
torical facts.  There  is  no  room  for  the  discussion  of  this  question  here ;  but  we 
may  be  permitted  to  remark  that  since  the  publication  of  Dr.  SchliemanD's 
researches  but  few  scholars  of  eminence  have  cared  to  speak  of  the  Hiad  as  noth^ 
ing  more  than  a  collection  of  poetical  fictions.  All,  indeed,  are  not  willing  to 
follow  Mr.  Gladstone  in  yielding  to  Homer  an  historical  authority  quite  equal  to 
that  of  Herodotus.  But  that  the  Trojan  war  was  an  actual  struggle,  "some 
scene  of  that  act  of  the  warfare  between  £urope  and  Asia  which  made  the  western 
coast  of  Asia  forever  Greek,"  as  Mr.  Freeman  puts  it,  is  a  proposition  entitled  bjr 
every  canon  of  historical  criticism  to  unqualified  acceptance.  The  traditions 
woven  into  poetic  form  by  Homer  must  have  rested  upon  a  solid  b^sis  of  fact 
Transformed  to  a  very  considerable  extent  they  no  doubt  were  by  "the  vision 
and  the  faculty  divine"  of  the  poet;  but  we  cannot  close  our  eyes  to  the  literal 
exactness  with  which  many  of  Homer's  lines  fit  into  the  facts  revealed  by  Schli^ 
mann.  Henceforth  we  may  have  the  satisfaction  of  feeling  that  Homer  was  not 
only  mighty  in  fancy — the  inspired  singer  of  the  **ways  and  workings  of  the 
Olympian  gods" — but  a  trustworthy  narrator  of  historic  events.  Achilles  and 
Hector  may  be  names  invented  by  the  poet;  but  we  may  be  sure  that  they  stand 
for  heroes  who  actually  engaged  in  deadly  strife  before  the  walls  of  Priam's  city. 
We  get  from  Professor  Virchow,  a  scientific  observer  of  nature,  so  complete  an 
idea  of  the  Trojan  plain  and  the  surrounding  scenery,  as  seen  from  Hissarlik, 
that  it  seems  almost  impossible  to  read  the  Jiiad  now  without  realising  that  it  is 
not  all  fiction.  We  can  stand  upon  **Ilion's  towers"  and  view  Mount  Ida,  "rich 
in  springs,*'  where  Zeus,  the  ** cloud-compeller,"  dwelt;  the  heights  of  "woody" 
Samothrace,  the  seat  of  ** earth-shaking"  Poseidon  ;  the  •* flowery  mead"  through 
which  the  ** eddying"  Scamander  hurries  to  the  sea;  the  Hellespontine  shore 
where  the  ships  of  the  Achaeans  lay  beached  in  **  double  rows."  We  can  sit  in 
the  place  where  Priam,  with  his  **sage  chiefs  and  councillors,"  watched 

**  the  glorious  deeds 
Of  Trojan  warriors  and  of  brass-clad  Greeks." 

And  we  can  walk  through  the  **Scaean  Gates,"  where  Hector  of  the  "gleaming 
helm"  took  a  last  farewell  of  the  **fair*'  Andromache.  Surely  these  glorious 
memories  are  not  all  the  mere  fancies  of  a  poet's  mind!  Surely  the  war  of  Trof 
must  be  real  history !  Surely  this  is  Troy  itself,  dismantled  and  burnt  by  the  fury 
of  the  victorious  Greeks! 

But  there  is  still  another  question  connected  with  Schliemann's  discovcrief 
which  must  not  be  allowed  to  pass  unnoticed.  Even  if  it  should  be  granted  thtt 
Troy  had  a  real  existence,  and  that  the  Ten  Years*  War  is  an  historic  fact,  the 
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'oblem  of  Homer  himself  would  still  remain  to  be  settled  Was  Homer  a  real 
tre^on?  When  did  he  live,  and  lo  what  cou>  try  did  he  belong?  Are  the  Homeric 
oems  the  work  of  one  poet  or  of  more  than  one?  Are  the  Iliad  and  the  Odyssey 
y  the  same  person?  Is  the  Ilufd  o\\^  poem,  or  was  it  formed  by  the  insertion  of 
ertain  books  in  an  earlier  AchtlUtdf  The^e  are  not  new  questionSj  and  they  exist 
uite  independently  of  Schlicmann's  explorations.     But  these  explorations  throw 

3ood  of  light  upon  the  Homtric  problem.     We  need  scarcely  say  that  Schlie- 

ann  believes  in  the  actual  existence  of  Homer  and  the  substaniial  unity  of  the 

omeric  poems;  and  his  researchts,  and  the  use  which  has  been  made  of  them 
y  scholars,  have  immensely  strengthened   this  side  of  the  controversy.     The 

chaeological  knowledge  we  now  possess  all  goes  to  show  that  while  Homer,  to 
the  language  of  Mr,  Gladstone,  **was  neither  contemporary  nor  denizen  of 
Jroy,"  he  must  have  been  familiar  with  the  city  and  its  surroundings,  and  that  he 

uld  not  have  been  far  removed  in  time  from  the  events  of  which  he  sings.  Dr. 
Ichlieman  is  exceedingly  guarded  in  his  statements  concerning  the  time  and  place 
f  Homer;  but  we  are  inclined  to  think  that  Virchow  does  not  speak  too  strongly 

hen  he  says  that  **  the  Iliad  could  not  hive  been  composed  by  a  man  who  had 
lOt  been  in  the  country  of  the  liiad^^;  that  the  **  bard  must  have  stood  upon  the 
ill  of  Hissarlik  and  have  looked  out  thence  over  land  and  sea,"  and  that  **  in  no 
rther  way  could  he  probably  have  combined  so  much  truth  to  nature  in  his 
M>cm."     And  the  learned  professor  does  not  believe  it  possible  that  **a  poet  liv" 

ig  at  a  distance  could  have  evolved  out  of  his  imagination  so  faithful  a  picture 
if  the  land  and  people  as  embodied  in  the  Iliad.** — The  DiaL 
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PKOF.    F.    W.    PUTNAM. 

Twenty-four  years  ago  Professor  Swallow,  of  Missouri,  explored  two  mounds 
car  New  Madrid,  in  the  southeastern  part  of  that  Slate,  from  which  he  obtained 
bout  a  hundred  specimens  of  pottery  and  numerous  other  objects.  This  collec* 
bo  was  secured  by  the  Peabody  museum  of  Archaeology  at  Cambridge  in  1874, 
nd  was  briefly  noticed  in  the  Eighth  Report  of  the  Museum.  At  the  time  of  its 
urchase  the  ''ijwallow  Collection"  was  considered  of  great  value  and  impor 
nee,  as  comparatively  few  obj*?cts  of  pottery  were  then  known  from  the  mounds 
nd  ancient  burial  places  of  the  Southwestern  States.  Since  then  many  of  the 
lounds  of  Southwestern  Missouri  and  of  the  adjoining  portions  of  Arkansas 
live  been  more  or  less  thoroughly  explored,  and  there  are  now  probably  from 
teen  to  twenty  thousand  objei  ts  of  pottery  in  public  and  private  collections 
hich  were  obtained  from  that  region,  and  are  known  to  the  archaeologists  under 
ic  general  term  of  **  Missouri  Pottery."  Although  this  peculiar  type  of  pot- 
y  has  received  its  name  from  first  having  been  found  in  abundance  in  the  New 
iadrid  region,  it  would  be  incorrect  to  imply  that  potlery  of  the  same  ^eiaai^V 
aracter  is  limited  to  that  locality;  for  it  is  also  known  lo\)e  mot^  at\es>^  'a^ax^sir 
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dant,  here  and  there,  throughout  a  large  portion  of  the  country  drained  by  ^ 
central  and  lower  Mississippi  and  its  tributaries.  Each  little  center  in  diis  defl(> 
nated  territory,  however,  has  its  local  peculiarities;  just  as  we  should  exped 
would  be  the  case  in  the  work  of  a  widely  spread  people  subdivided  into  triba 
and  villages,  but  deriving  the  knowledge  of  the  art  from  a  common  source. 

A  thorough  acquaintance  with  this  type  of  pottery,  from  its  comparatife 
abundance,  wide  distribution  and  peculiar  forms,  is  of  great  importance  in  Amcf" 
ican  archaeology;  and  the  Archaeological  Section  of  the  St.  Louis  Academy htt 
done  a  good  work  in  placing  within  reach  of  all  students  the  present  elaborately 
illustrated  memoir,*  which  is  the  first  of  a  series  on  the  archaeology  of  a  regiott 
that  is  exceedingly  rich  in  prehistoric  and  early  Indian  remains. 

The  memoir  is  divided  into  two  sections.  In  the  first  part  W.  B.  Potter 
gives  an  interesting  account  of  the  position  and  character  of  the  earth-w(xb 
and  mounds  in  the  southeastern  portion  of  the  State  of  Missouri,  including  tt 
important  geological  account  of  the  great  '^  Swamp  Region  "  in  which  they  aie 
found.  Accompanying  this  part  of  the  memoir  are  five  maps,  showing  the  toa- 
tion  of  the  old  settlements  on  the  ''ridges."  These  settlements  are  surrounded 
:by  embankments  and  ditches,  and  include  most  of  the  mounds  which  weie  tie 
plored  by  members  of  the  Academy. 

The  pottery  obtained  from  them  is  described  by  Dr.  Edward  Evers  in  Ae 
second  part  of  the  memoir,  accompanied  with  twenty-foiu:  lithographic  p]ate% 
upon  which  are  represented  over  one  hundred  and  forty  vessels  of  various  shi^ 
and  different  styles  of  ornamentation,  which  were  selected  for  illustration  firoa 
over  four  thousand  specimens,  belonging  principally  to  the  collections  of  the 
Academy,  Dr.  Engelmann,  and  Prof.  Potter. 

In  common  with  the  pottery  from  many  other  and  widely  distant  naticKis 
and  countries,  many  of  the  vessels  from  the  Missouri  mounds  can  be  classed  as 
water-bottles,  bowls,  dishes,  and  jars,  and  pots  with  or  without  handles.  Oco- 
sionally  a  vessel  is  found  which  has  a  general  resemblance  to  a  form  that  is  com- 
mon to  some  other  locality,  and  leads  one  to  speculate  on  the  possibility  of  i 
transmission  of  the  form  from  a  widely  separated  people,  or  on  the  possibility  of 
the  individual  occurence  of  the  same  ideas,  expressed  by  the  peculiar  design, 
among  people  who  were  far  apart.  This  thought  will  probably  occur  to  manyoD 
glancing  over  the  illustrations  in  the  volume,  when  the  general  resemblances  b^ 
tween  many  of  the  Missouri  vessels  and  those  from  Central  America  and  Peru, 
and  the  early  Asiatic  and  Egyptian  forms,  will  be  apparent ;  but  when  the  vessels 
themselves  are  studied,  the  method  of  their  manufacture,  the  peculiarities  of  their 
ornamentation,  and  miny  little  technicalities,  will  show  a  far  greater  divergence 
in  the  art  itself  than  is  expressed  by  the  simple  occurrence  of  identity  in  fonn 
and  the  realistic  ornamentation  common  to  many  nations  during  corresponding 
periods  of  development. 

It  is  hardly  necessary  to  state  here  that  the  Missouri  pottery  was  made  with- 

•Contributions  to  the  A>iich«o\.ogv  of  Missouri,  by  the  Archaeological  Section  of  the  St  i««» 
Academy  of  Science.    Part  I.    Pouw^. 
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It  the  use  of  the  wheel,  and  is  not  glazed     Much  of  it  is  well  burnt  and  is 

iparativcly  thin  and  hard,     Probxbly  the  kiln  was  not  used,  and  the  harden- 

ig  was  done  entirely  by  heating  over  coals  or  byrning  in  an  open   fire,       Dr* 

Svers  mentions  much  of  the  dark  pottery  as  simply  sun  dried,  but  a  serie^i  of  cjc- 

riments  has  led  me  to  the  conclusion  thit  this  is  an  error,  and  that  simple  sun- 

Iried  specimens  are  seldom  found.     The  dark  colored  vessels  are  unquesti  mably 

rery  near  the  natural  color  of  the  blue  clay  of  which  they  are  made,   but  this 

>lor  is  not  changed  unless  the  color  is  sutijected  to  considerable  heat.      The 

Might  luster  on  the  vessels  was  probably  produced  by  polishing  the  surface  with  a. 

^mooth  stone  while  the  clay  was  soft,  as  is  still  done  by  many  Indian   tribes  in 

Lmerica. 

Much  of  the  Missouri  pottery  is  ornamented  by  waved  lines,  circles,  and 
||tars,  and  other  simple  and  symmetrical  designs,  in  red,  white,  and  black;  but 
tiese  colors  were  put  on  after  burning,  with  a  few  exceptions,  and  are  only  well 
preserved  under  favorable  conditions.     In  some  of  the  red  vessels  the  color  was 
^Urm  in.     Common  incised  tines  and  designs,  and   *' punch"  and  ''nail"  orna- 
mentation, also  occur. 

The  most  important  and  interesting  of  the  vessels  are  those  that  are  modeled 
er  natural  forms  which  th;y  faithfully  represent,  such  as  the  gourd-like   bottles 
And  shell-like  dishes,  and  tho^e  in  which  the  d^si^n  in  ornamsritin^   the  vessel   is 
►  give  the  characteristics,  if  not  the  fonni,  of  fishes,  fro^s,   birds  beavers,   pan- 
tiersi  bears,  and  other  animals,  as  well  as  of  men  and  women.     Of  such  forms 
fie  plates  in  the  memoir  give  many  characteristic  examples  that  are  well  worth  a 
I  study. 

In  this  brief  notice  of  the  work  it  is  only  intended  to  call  the  attention  of 
be  readers  of  the  REVifc.w  to  the  first  im^iortant  memoir  that  has  ap;)eared  on 
Ithc  as  yet  little  known  pottery  of  A-ntrica,  and  to  ask  for  it  the  attention  which 
he  subject  demands.  The  time  has  at  la^t  come  when  the  antiquities  of  our 
juntry  and  the  remains  of  former  Indian  tribes  are  beginning  to  receive  careful 
httention,  and  wild  speculations  and  b  )se  stitein^nts  are  givin^  way  before  the 
:urate  presentation  of  facts.  Such  m*moirs  as  the  present  will  da  much  to 
Iput  the  knowledge  of  the  archeology  of  America  before  the  public  in  a  proper 
»y,  and  we  cvn  but  offer  our  congratulations  to  the  gentlemen  of  the  St.  Louis 
Icademy  who  have  presented  a  portion  of  the  results  of  their  explorations  to  the 
iblic  in  this  modest,  conscientiously  written,  and  well-illustrated  memoir.  May 
reception  be  such  as  to  secure  the  publication  of  the  other  nuvnbers  of  the 
ISeries  as  proposed. — American  Art  Review, 
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T.   U  LEWIS^ — BOLIVAR,  MO. 

Almost  every  tribe  has  its  own  peculiar  idea  of  the  **  origin  of  min."    Many 
if  the  South  American  Indiins,  as  well  as  most  of  our  Souih^t^v^xxv  \.^\\i^'5»^ 't^^ 
esent,  in  their  tradi:iOos,  th;*ir  fathers  as  issuing  {rooi  ca^ve^,  s^tvcvi^^  vii\ait.^\> 
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which  accounts  for  the  peculiar  veneration  they  have  for  springs,  caves  and  laka 

In  Peru  the  natives  of  the  valley  of  Xanca  claim  to  be  the  descendants  from 
a  man  and  woman  who  came  out  of  the  spring  of  Guaribalia;  those  of  Cozco, 
that  they  came  out  of  Lake  Titicaca,  while  those  of  the  valley  of  Andabayla  say 
that  they  came  out  of  Lake  Socdococa.  There  is  also  a  Peruvian  tradition  thai 
after  the  flood  six  people  came  out  of  a  cave  and  re-peopled  the  desolate  eartL 

The  Caddoes,  lonies  and  Ahmandankas  of  Texas  had  a  tradition  that  they 
issued  from  the  Hot  Springs  of  Arkansas.  The  Mandans  and  Minnetaries,  on 
the  Missouri  River,  say  they  came  out  of  a  large  cavern. 

The  Appalachian  tribes  claim  to  have  originated  at  an  artificial  mound  on  die 
Big  Black  River  in  the  Natchez  country. 

De  Smet  tells  us  of  a  tradition  among  the  Blackfeet  which  is  romantic  as  itii 
peculiar.  There  are  two  lakes,  the  Lake  of  Men  and  the  Lake  of  Women.  Froa 
the  one  roan  had  his  origin,  the  other  woman.  Upon  the  first  meeting  of  the 
sexes  the  men  struck  up  a  sharp  bargain  with  the  women,  in  which  the  latter  were 
outwitted  and  reduced  to  perpetual  drudgery.  The  men  proposed  to  becotae 
their  protectors  on  the  one  condition  that  they  would  assume  all  the  honsefadd 
care  and  drudgery. 

The  Ute  Indians  tell  of  a  beginning  when  the  earth  was  covered  with  mia^ 
which  the  Great  Spirit  dispersed  it  with  the  bow  and  arrow,  and  found  the  eaiA 
uninhabited.  He  then  took  clay,  fashioned  man,  and  set  him  to  bake,  but  ask 
was  only  an  experiment,  the  flres  were  not  hot  enough,  so  he  came  out  white— t 
white  man.  The  Great  Spirit  tried  it  again,  with  a  more  intense  heat.  Leaviai 
him  to  roast  a  long  time,  he  came  out  black — the  negro.  He  then  fashioned  one 
with  greater  skill,  and  after  the  most  careful  baking,  he  came  out  red — the  red 
man,  the  first  Indian — tlie  most  perfect  type  of  manhood. 

Some  others  claim  an  animal  origin,  as  the  Toukaways  of  Texas,  firomi 
mole;  the  Lenni  Lenapes  or  Delawares  Irom  a  snail  which  inhabited  the  banks  of 
a  large  river  which  had  its  source  in  the  mountains  near  the  rising  sun.  The 
Choctaws  assert  that  they  were  originally  crawfish.  One  day  a  part  of  the  familf 
were  out  enjoying  the  sun  and  were  carried  away  and  became  Choctaws.  The 
remainder  are  yet  under  the  earth.  Such  is  the  general  character  of  their  txadi* 
tions. 


Dr.  George  M.  Beard  repeated  in  the  New  York  Academy  of  Sciences  his 
interesting  mesmeric  experiments  with  the  patients  whom  he  has  specially  trained 
for  this  purpose.  The  results  were  again  most  interesting  and  astonishing.  Arti- 
ficial catalepsy  was  produced,  and  each  of  the  senses  temporarily  suspended 
at  will.  The  experiments  in  the  production  of  local  anaesthesia  were  particularly 
interesting;  a  small  spot  in  the  face  of  one  patient  being  made  insensible  to paiOt 
while  all  the  surrounding  parts  were  abnormally  sensitive. 
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{Concluded,^ 

We  now  approach  the  period  in  the  world's  history  that  was  par  excellence  the 
ige  of  plants,  viz:  the  Carbon i ft rous  Age;  the  flora  of  which  has  been  anticipat- 
ed in  the  Devonian  Age.  In  this  last  we  also  find  anticipation  of  coal  beds  in 
the  dark  bands  colored  by  carbonaceous  matter,  which  are  found  between  the 
itrata  of  this  age.  The  vegetation  of  the  Carboniferous  Age  surpassed  in  luxuri- 
iDce  and  grandeur  all  that  had  preceded  it;  and  at  least,  in  the  abundance  of  in- 
dividual plants  it  has  never  since  been  approached.  The  land  was  composed 
{xincipally  of  low,  marshy  islands  that  were  subject  to  elevation  and  depression 
at  long  and  irregular  intervals.  They  were  consequently  sometimes  above  the 
water,  and  at  others  the  sea  would  come  over  and  cover  them.  The  climate  was 
tropical  in  its  character,  and  thei atmosphere  heavily  charged  with  carbonic  acid ;  on 
account  of  the  absence  of  elevated  land  to  cause  precip\^tion  it  was  constantly 
filled,  almost,  if  not  quite,  to  saturation  with  moisture.  A!l  these  furnished  con- 
ditions favorable  for  the  production  of  a  vegetation,  so  luxuriant  in  its  abundance 
«nd  so  gigantic  in  its  proportions,  that  it  is  doubtful  whether  the  most  favored 
localities  in  tropical  countries  of  the  present  day  can  furnish  a  parallel. 
The  most  important  plants  of  this  age  of  Aero,  ens  may  be  considered  as  be- 
longing to  five  different  families.  Beginning  with  the  lowest  and  simplest,  the 
lamilies  are  Calamites,  Si^illarids,  Lepidodendrids,  Ferns  and  Conifers.  The 
first  three  of  these  are  generally  classed  as  Lycopods  and  EquisetflB;  but  there 
are  good  reasons  for  considering  them  as  distinct  families.  Calamites  were  plants 
with  long,  slender,  reed  like  stems  either  hollow  or  containing  a  pith.  These 
stems  were  composed  of  woody  structure,  and  with  vascular  tissue  resembling 
exogenous  gymnosperms.  The  leaves,  which  were  narrow  and  pointed,  were  ar- 
ranged in  whorls  around  the  nodes  of  the  stem.  The  internodes  were  fluted  or 
striated,  the  striae  extending  only  between  the  nodes.  It  is  probable  the  equisetae 
1)elonged  here.  During  the  coal  age  these  grew  to  tree-like  proportions,  though 
at  the  present  day  they  are  represented  in  this  country  only  by  the  scouring  rush- 
O  that  seldom  rise  above  three  feet  in  height. 

Among  the  most  singular  and  interesting  plants  of  this  age,  were  the  Sigil- 
kuids.  The  Sigillaria  are  found  as  fossils  in  flattened  trunks,  roots  and  leaves. 
The  trunks  of  these  trees  are  fluted  vertically  like  the  Grecian  Doric  style  of  ar- 
chitecture. Each  of  these  flutes  has  a  line  of  sculpture  running  down  its  center 
▼ar3ring  in  shape  with  the  different  species,  and  giving  the  trees  a  very  ornate  ap- 
pearance. These  sculpture-like  markings  are  the  scars  left  by  the  leaves,  being 
the  places  where  the  leaves  had  been  attached  to  the  stem. 
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These  trees  grew  to  the  height  of  70  or  even  100  feet;  they  probably  bad 
few  large  branches  that  were  covered  with  long,  stiff,  pointed  leaves.  The  roots, 
of  which  the  soil  seems  to  have  been  filled,  had  the  peculiarity  of  temiiDating 
quite  abruptly,  as  if  they  had  been  of  the  nature  of  rhizoma.  These  were  probft> 
bly  the  largest  trees  that  flourished  in  the  Carboniferous  age,  their  remains  ha?- 
ing  been  found  four  to  ^v^  feet  in  diameter,  and  with  an  estimated  height  of  9$ 
to  100  feet.  These  resembled  on  one  hand  palms  or  cycads,  and  on  the  otte 
they  were  closely  allied  to  the  lycopods.  Indeed,  so  strong  are  the  affinities  of 
this  for  both  of  these  families,  that  by  some  naturalists  it  is  cla<^sed  with  the  one^ 
and  by  others  it  is  placed  with  the  other.  The  Sigillarids  were  among  the  most 
numerous  of  all  the  orders  that  flourished  during  this  age.  More  than  twentjr 
species  have  been  discovered,  and  extensive  beds  of  coal  appear  to  have  bees 
formed  almost  exclusively  of  plants  belonging  to  this  family.  The  Lepidodendra 
were  great  trees  of  the  Club  Moss  type  that  grew  to  the  height  of  40  to  60  feet, 
and  with  trunks  that  sometimes  attained  to  three  or  four  feet  in  diameter.  The 
typical  genus,  Lepidodendron,  which  was  probably  one  of  the  largest  of  the  fam- 
ily, had  a  bark  regularly  marked  in  a  rhomboidal  pattern  resembling  the  scaly  sur- 
face of  a  ganoid  fish,  from  which  the  genus  takes  its  name,  which  signifies  ''scale 
tree." 

These  marks  which  run  obliquely  around  the  stem  represent  the  phylotaxia^ 
and  give  the  stem  a  pleasing  and  somewhat  ornate  appearance.  The  trees  weie 
furnished  with  long,  spreading  roots,  that  were  calculated  to  fix  them  firmly  is 
the  soft,  boggy  soil  in  which  they  probably  grew.  In  general  appearance  these 
trees  resembled  the  modern  Auricaria  or  Norfolk  pine,  or  a  giant  club-moss.  In 
fructification  they  resembled  the  true  club-mosses,  but  the  stem  possessed 
a  true  pith,  and  in  this  respect  the  genus  was  raised  far  above  the 
modern  club-mosses  and  showed  decided  affinities  with  endogens.  The 
most  abundant  family  of  plants  of  the  coal  age,  in  both  individuals  and 
species,  were  ferns.  The  Fern  family  constituted  about  one-third  of  all  the  plants 
of  this  age  in  both  Europe  and  America.  In  the  British  coal  flora,  of  less  than 
300  species  of  plants,  120  were  ferns  and  45  more  were  more  nearly  allied 
to  ferns  than  to  any  other  known  family.  The  total  number  of  species  of  plants 
in  the  coal  measures  of  America  was  about  500,  not  less  than  250,  or  one-half,  of 
which  are  ferns.  These  ferns  varied  in  size  from  the  humble,  creeping  species 
that  trailed  on  the  ground  to  those  of  towering  trees.  In  order  to  enable  them 
to  resist  the  force  of  the  wind  the  lower  part  of  the  trunk  was  strengthened  bj 
having  the  soft,  cellular  tissue  abundantly  penetrated  by  bundles  or  buttresses  of 
dense  vascular  fiber,  as  tough  and  elastic  as  the  strongest  wood.  The  last  and 
highest  family  of  vegetation  that  flourished  during  the  coal  measure  period,  and 
that  contributed  toward  making  up  that  vast  accumulation  of  vegetable  rennains, 
the  carbonization  of  which  produced  the  various  beds  of  coal  of  that  age,  is  that  of 
Gyranospermous  conifers.  These  did  not  enter  into  the  composition  of  coal  to  a 
very  great  extent  as  compared  with  the   previously  mentioned  families,  their 
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lemaiDS  being  generally  in  the  form  of  logs,  stumps,  fruits  and  leaves,  which  are 
most  generally  embedded  in  the  limestones  and  sandstones  of  that  age.  They 
were  doubtless  upland  productions,  and  those  that  are  preserved  as  fossils  were 
probably  driftwood  that  had  been  carried  down  by  floods  and  buried  in  the 
alluvial  deposits  of  that  time.  Though  these  were  without  doubt  conifers,  they 
bore  little  resemblance  to  modern  genera  and  seem  to  have  been  very  generalized 
tjrpes.  They  appear  to  have  borne  a  considerable  resemblance  to  the  Auricaria 
or  Norfolk  pines  of  the  present  day. 

Such  is  a  very  general  outline  of  the  flora  of  the  coal  period.  A  few  facts 
in  conneciion  with  this  flora  are  worthy  of  more  extended  consideration.  The 
first  fact  that  arrests  attention  is  the  vast  amount  of  vegetable  matier  that  must 
have  been  produced  during  this  age.  It  has  been  estimated  that  it  requires  not 
less  than  eight  to  twelve  feet  of  vegetation  to  make  one  foot  of  coal,  and  that  a 
vegetable  production  of  two  tons  per  acre  per  annum  would,  when  the  lighter 
gases — hydrogen  and  oxygen — are  eliminated,  as  is  always  the  case  in  forming 
coal,  produce  only  one-fourth  of  an  inch  of  coal  in  a  century.  At  this  rate  it 
would  require  about  5,000  years  to  form  one  foot  of  coal.  Now,  in  some 
localities  there  are  beds  of  40  to  50  feet  of  almost  pure  coal,  while  in  places  the 
aggregate  of  the  different  beds  reaches  100  and  even  150  feet  of  solid  coal. 
This  would  indicate  an  enormous  lapse  of  time,  or  a  luxuriance  of  vegetation  of 
which  we  can  form  no  conception.  Probably  both  these  causes  operated  to  pro- 
duce these  results. 

The  next  fact  to  be  noticed  is  the  highly  differentiated  character  of  the  flora 
of  the  carb<  niferous  age.  We  have  here  in  contemporaneous  existence  the  Thal- 
logens  of  earlier  ages,  the  Acrogens  for  which  this  age  is  specially  noted,  and  the 
Exogens  that  were  more  conspicuous  in  later  times. 

Though  these  all  flourished  contemporaneously,  it  has  been  assumed  by  some 
that  the  more  highly  developed  forms  were  derived  from  the  more  simple  by  a 
process  of  development.  But  while  there  has  been  a  general  advance  in  structure 
of  vegetable  organisms,  there  is  a  lack  of  evidence  of  related  successional  forms 
that  would  seem  to  be  essential  to  sustain  such  a  theory.  According  to  the 
evolution  theory,  the  various  types  of  plants  should  have  appeared  in  the  order 
of  their  complexity  of  structure :  First,  the  Thallogens,  next  the  Acrogens, 
next  the  Endogens,  followed  still  later  by  the  Exogens.  And  not  only  should 
they  havie  appeared  in  this  order  of  succession,  but  there  should  have  been 
gradational  forms  to  show  the  successive  steps  by  which  the  lower  rose  to  the 
higher  forms.     But  such  intermediate  forms  are  not  forthcoming. 

The  higher  types  appear  suddenly  and  without  any  appearance  of  progenitors 
of  any  earlier  types.  The  assumption  that  such  development  must  have  taken 
place  during  the  long  lapse  of  time  that  is  supposed  to  have  intervened  between 
the  different  eras  and  of  which  we  have  no  record  left  in  the  rocks,  is  certainly 
not  consistent  with  the  rules  of  evidence  required  by  scientific  reasoning.  It  is 
assuming  that  the  theory  must  be  true  simply  because  we  do  not  know  it  to  be 
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untrue.  Such  a  course  of  reasoning — which  is  basing  our  science  on  our  igwi- 
ance  instead  of  on  our  knowledge— can  hardly  be  considered  in  accordance  wiA 
the  certainty  demanded  to  establish  a  scientific  truth.  A  third  fact  coDceniiB| 
the  coal  flora  is,  that  though  the  most  luxuriant  the  earth  has  ever  produced,  it 
was  in  its  nature  utterly  unfit  to  minister  to  the  wants  of  herbivorous  animak 
A  few  mandibulate  insects  may  have  found  sustenance  in  the  foliage,  bark  or 
wood  of  some  of  the  vegetable  forms  of  that  age,  but  we  have  no  evidence  that 
any  higher  animal  organisms  ever  grazed  on  the  verdant  plains  or  browsed  in  the 
luxuriant  forests  of  that  age  specially  noted  for  the  abundance  of  its  vegetable 
productions.  The  higher  animals  of  this  age  seem  to  have  been  amphibians  that 
probably  preyed  on  the  lower  forms  of  animal  existence.  The  orders  of  j^ts 
that  prevailed  at  that  time  contribute  but  little  to  animal  sustenance  at  the  present 
time  when  herb-eating  animals  are  so  extremely  abundant 

The  Reptilian  Age,  which  succeeded  to  the  carboniferous,  was  also  chaiac- 
terized  by  the  production  of  extensive  beds  of  coal,  indicating  a  flora  that  ia 
some  degree  would  rival  that  of  the  preceding  age. 

Extensive  coal  deposits  of  this  age  are  found  in  Eastern  Virginia,  NorA 
Carolina,  England,  Scotland,  India  and  Ch  na.  A  considerable  change,  how- 
ever, had  taken  place  in  the  vegetable  tribes  since  the  coal  age  proper.  The 
Lepidodendrids,  Sigillarids  and  Calamites  of  the  previous  age  had  measurably  or 
entirely  disappeared,  and  the  forest  vegetation  of  the  age  of  reptiles  was  coo- 
posed  principally  of  tree  ferns,  cycads  and  conifers.  The  first  of  these,  which 
had  formed  so  conspicuous  a  portion  of  the  flora  of  the  previous  age,  still  existed 
in  great  numbers,  forming  near  two-fifths  of  the  whole  flora.  The  cycads,  whidi 
appear  here  for  the  first  time,  were  a  family  of  plants  allied  on  one  hand  to  the 
ferns  and  onjhe  other  to  the  conifers,  and  which,  in  their  general  appearance, 
resembled  stunted  palms.  Numerous  species  of  conifers  appeared  during  the 
earlier  periods  of  this  era.  The  Oolitic  and  Jurassic  periods  were  remarkable 
for  the  abundant  gymnospermous  forests  that  existed.  As  the  coal  mcasarc 
periods  were  remarkable  for  the  prevalence  of  acrogens,  so  these  were  noticeable 
for  the  great  number  and  luxuriance  of  zyranospermous  conifers.  But  when  vc 
reach  the  Cretaceous,  the  latest  period  of  this  era,  we  find  a  great  advance  in  the 
development  of  vegetable  organisms.  A  more  radical  change  in  the  flora  of  the 
earth  never  appeared  at  any  other  period  in  the  world's  history.  This  period 
reveals  a  type  of  plants  not  found  in  any  of  the  older  rocks.  Angiosperms,  both 
dicotyls  and  palms,  are  here  found  in  great  abundance.  The  appearance  of  a 
cretaceous  forest  would  have  been  quite  modern  compared  with  anything  that  had 
ever  appeared  before.  Among  other  modern  genera  might  have  been  seen  oak, 
beech,  poplar,  walnut,  hickory,  willow,  maple,  dogwood,  sycamore,  sassafras, 
tulip-tree,  laurel,  sweet-gum,  fig  and  myrtle.  Many  of  these  genera  were  repre- 
sented by  a  considerable  number  of  species  that  can  boast  of  bat  one  or  two  at 
the  present  time.  Of  this  we  find  examples  in  the  sassafras,  sycamore  and 
others.  It  thus  ap\>eaTS  \.\v^\.  xcv^iv^  ol  vVv^se.  ^<itvera  are  but  the  fragments  of* 
»nuch  richer  flora  ot  an  ea.iV\ex  ^^^.    N^\\^tL>N^\^^.Ocv\>ev^x^^^^^fL— 'Csv^k^^ 
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or  Mammalian^we  find  the  vegetable  productions  still  more  resembling  those  of 
the  present.  The  genera  of  dicutyls,  palms  and  grasses,  were  the  same  as  now, 
though  the  species  were  diflferent.  The  indications  are  that  a  warm  climate  pre- 
vailed far  to  the  north,  many  of  the  plants  of  that  age  being  palms,  and  among 
the  dicotyls  were  many,  such  as  the  ma^noli.is,  that  at  the  present  time  flourish 
only  in  the  warm  latiludtfs.  In  Eocene  times  numerous  species  of  palms  flour- 
ished in  Europe,  while  plants  of  the  amentiferous  orders,  as  the  oak,  beech, 
hazel,  etc.,  were  perhaps  quite  as  abundant  as  at  the  present  d.iy. 

During  the  Miocene  period  more  than  thirty  species  of  palms  flourished  in 
Europe,  while  the  country  was  covered,  even  as  far  north  as  Iceknd,  Lapland 
and  Spitzbergen  with  evergreens  such  as  now  flourish  only  in  the  more  southern 
parts  of  that  continent.  Much  of  the  flori  of  Europe  at  that  time  closely  resem- 
bled the  present  flora  of  the  United  States,  as  in  the  plane  and  buckthorn 
families.  Many  of  the  vegetable  productions  of  America  at  that  time  were  much 
the  same  as  now,  as  the  Sequoias  or  Big  Trees  and  Redwood  of  California.  The 
mildness  of  the  climate  of  the  higher  latitudes  was  also  evidenced  by  the  fact  that 
magnolias,  libocedrus  and  taxodiums  that  now  flourish  only  in  the  warmer  cli- 
mates, grew  luxuriously  in  Greenland,  also  in  Northern  Europe.  We  now  ap- 
proach the  age  of  Man — the  Quaternary  or  present  age — in  which  the  changes 
in  the  vegetable  kingdom  were  more  in  the  introduction  of  new  species  of  already 
existing  genera,  than  of  new  genera. 

I  have  now  traced  the  history  of  the  Vegetable  Kingdom  from  the  earliest 
dawn  of  its  existence  of  which  we  have  the  slightest  clew  down  to  the  present 
fully  developed  and  highly  differentiated  flora  of  the  world  We  have  found  that 
reasons  exist  for  believing  that  vegetation  existed  at  a  much  earlier  date  in  the 
world's  history  than  is  shown  by  any  vegetable  fossils,  the  evidences  of  such 
-existence  being  found,  not  in  direct  vegetable  remains,  but  in  certain  facts  that 
cannot  be  accounted  for  in  the  present  state  of  knowledge  on  any  other  hypothe- 
sis. It  has  been  seen  that  there  has  been  a  general  upward  tendency — a  devel- 
opment of  plan  marking  the  whole  progress  of  this  history.  First  appeared 
plants  of  the  most  simple  character,  consisting  of  simple  stems.  These,  of 
course,  were  all  martne.  Next,  the  lower  cryptogamic  plants  appeared,  followed 
in  order  by  lower  forms  of  conifers,  finally  culminating  in  the  highly  developed 
dicotyledonous  flora  of  the  present  time.  I  have  piven  some  reasons  for  not 
accepting  the  theory  that  this  constant  ascension  to  higher  and  more  complex 
organisms  was  the  result  of  **  Descent  with  Modification;**  not  that  I  have  any 
objection  to  evolution  in  itself;  I  simply  doubt  the  adequacy  or  legitimacy  of  the 
proofs  by  which  it  is  sought  to  be  established.  The  rule  of  development  that  has 
governed  in  the  introduction  of  higher  forms  has  been  by  sudden  jumps  from 
lower  to  higher  forms,  and  not  by  ^adual  modifieation.  In  most  cases  of  marked 
advance,  all  intermediate  forms,  if  they  ever  existed,  appear  to  have  utterly 
perished,  leaving  no  trace  behind.  To  assume  that  they  <j^ave  eiil^t^d  -asv^  ^^^- 
ished  is  to  beg  the  whoJe  question,  and  it  is  d\scon^oi\at\X  V\\\v  Ocvt  t\^^  ^^^^-i^asx 
mcthods  thdt  are  and  should  be  demanded  in  all  scveivutit  VtiN^^V\%?kX\o\!i* 
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GEOLOGICAL  FEATURES  OF  BIBLE  LANDS. 

PRINCIPAL  J.    W.    DAWSON. 

[We  find  in  an  Auburn  paper  an  abstract  of  two  of  Principal  Dawson's  Vtr 
tures  at  the  Theological  Seminary  in  that  city  upon  **The  Geological  Featurcscf 
Bible  Lands."  That  upon  the  special  topic,  **  The  Geology  of  Egypt  in  Relaticn 
to  the  Hebrew  Sojourn,"  is  as  follows: — Kd.] 

On  the  blackboard  was  a  section  illustrating  the  geological  structure  of 
Egypt,  drawn  in  white  chalk.    Underneath  this  was  written  the  followiDg  scheme: 

Granite  and  Diorite  |  ^j^      -  ^^ 

Crystalline  Stales       }(Eozoic?) 

Nubian  Sandstone,  (Carboniferous), 

Nummulitic  Limestone. 

Later  Tertiary. 

Alluvial. 

The  lecturer  began  by  alluding  to  the  sojourn  of  Israel  in  EgvpL  He  took 
the  view  that  this  lasted  through  the  entire  period  of  430  years,  mentioned  in  ti»c 
Bible,  as  opposed  to  the  view  that  the  430  years  began  with  the  departure  of 
Abraham  from  Ur  of  the  Chaldees.  Then,  after  noticing  the  importance  of  die 
sojourn  in  Egypt,  as  a  means  of  training  to  the  chosen  people,  he  entered  upon 
the  geographical  character  of  Egypt,  the  country  of  the  sojourn.  He  cited  the 
ancient  saying  that  **  Egypt  is  the  gift  of  the  Nile."  The  narrow  strip  of  fertik 
country  broadening  out,  to  the  north,  into  the  Delta,  is  made  by  the  materials 
brought  down  and  deposited  by  the  great  river.  Apart  from  this,  Egypt  is  simi- 
lar, geographically,  to  the  rest  of  Northern  Africa. 

Pointing  to  the  large  map  of  Egypt  the  lecturer  called  attention  to  the 
Lybian  hills  on  the  east,  the  Nubian  hills  on  the  west,  and  the  valley  of  the 
Nile  between  them,  and  then  took  up,  in  order,  the  scheme  on  the  blackboari 
The  oldest  Egyptian  rocks  are  the  granite  and  diorite,  the  latter  often  called  basalt 
by  travelers.  These  are  igneous  and  eruptive  in  their  origin,  that  is,  formed  bjr 
the  action  of  fire,  and  pushed  up  above  their  former  level  by  eruptions.  The  lec- 
turer pointed  out  on  the  map  the  distribution  of  these  rocks,  and  filled  up  the 
places  assigned  to  them  in  the  section  on  the  blackboard  with  little  crosses  marked 
in  red  chalk.  He  also  exhibited  specimens  and  explained  the  uses  made  of  them 
by  the  Egyptians.  The  great  obelisks,  the  facings  of  the  pyramids,  and  other 
like  works  were  made  of  granite,  quarried  at  Syene,  and  floated  down  the  Nile. 
In  the  geography  of  the  country,  al>o,  the  granite  foundation  was  important  It 
caused  the  cataracts  of  the  Nile,  thus  forming  the  limit  of  Egypt,  The  sucxeed- 
ing  parts  of  the  scheme  on  the  board  were  treated  in  the  same  way. 

This  analysis  w^  followed  by  a  rapid  sketch  of  the  formation  of  the  land  of 
Egyptf  first  by  the  upheaval  of  the  igneous  rocks,  then  by  the  depositing,  upon 
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and  against  these,  of  the  successive  sandstone  and  limestones,  and  afterward  the 
fonnatton  of  the  later  rocks  and  soil. 

AU  this  had  mwch  to  do  with  the  nature  of  the  Hebrew  sojourn,  and  with 
their  employments  and  their  training  while  in  Egypt,  The  probable  location  of 
ihe  land  of  Goshen  was  indicated.  When  the  Israelites  were  first  assigned  to  it> 
it  was  probably  being  just  reclaimed  by  drainage  and  irrigation.  The  marshes  to 
ihe  north  afforded  pasturage  for  cattle,  aod  the  hills  to  the  south  for  sheep. 
These  and  various  other  circumstances  attending  the  sojourn,  were  illustrated  by 
cans  of  the  physical  characteristics  of  the  country. 

The  subject  of  the  second  lecture  was  **  The  Geology  of  the  Sinai  Peninsula 
pud  its  relation  to  the  history  of  the  Exodus.'*  To  the  maps  and  diagrams  before 
exhibited  were  added  a  larger  geological  map  of  the  southern  part  of  the  penin- 
ula,  and  cross  sections  of  the  isthmus  of  Suez  and  Palestine.  The  blackboard 
bore  a  chart  of  geological  strata,  substantially  hke  that  presented  for  Egypt  on 
Thursday  evening. 

The  peninsula  of  Sinai,  said  the  lecturer,  having  been  for  years  compara- 
ively  unknown,  is  now  accurately  known  to  its  whole  extent,  owing  to  the  re- 
:ent  careful  Ordnance  Survey  under  the  auspices  of  the  English  Society  for  the 
exploration  of  Palestine  and  other  neighboring  countries.  It  is  a  great  triangle, 
150  miles  at  its  greatest  breadth  across  the  north,  and  130  miles  long.  Its  geo- 
ogical  formations  are  identical  with  those  of  Egypt,  though  differently  arranged. 
The  mountain  region  of  the  lower  part  is  of  great  physical  grandeur,  the  great 
ugh  granite  mountains  rising  to  the  height  of  9.000  feet,  and  the  valley-plains 
>etween  them  being  4,000  feet  above  the  sea  Thus  in  a  very  small  area  a  wide 
raricty  of  climate,  of  scenery  and  of  geological  structure  is  found.  The  moun- 
ns  are  formed  of  syenite  granite,  associated  with  gneiss  and  dolorite  of  the 
Eozoic  ages,  and  flanked  on  every  side  by  a  belt  of  Nubian  sandstone,  rich  m 
es  of  copper,  iron  and  manganese.  North  of  this,  and  forming  the  great  in- 
;erior  table  land  which  reaches  almost  to  the  Mediterranean,  are  formations  of 
etaceous  limestone  and  of  Numraulite  limestone  of  the  Eocene  period.  The 
^her  geological  formations  are  a  broad  strip  of  later  tertiary  gypsum  series 
OSS  the  north,  raised  beaches  of  the  post-pliocene  on  all  sides  of  the  peninsula 
d  desert  drift  of  modern  formation  in  various  places. 

At  the  time  of  the  exodus  of  Israel  the  peninsula  was  inhabited  by  three 
iples:  the  Amalekites,  nomadic,  and  pastoral,  occupying  the  arid  interior  table- 
Egyptian  miners  and  garrisons  holding  some  of  the  western  valleys  of  the 
iountains,  and  the   Mtdianites,   miners,   and  merchantmen,   OlUng  the  eastern 
ast  along  the  gulf  of  Akabah. 

The  lecturer  then  went  on  to  speak  of  the  route  of  the  exodus  from  Egypf, 

le  crossing  of  the  Red  Sea,  etc.     Mustering  at  Ramses,  in  their  own  **  Land  of 

oshen,"  they  were  a  host  of  600,000  armed  men,  and  with  women  and   chil- 

ren  must  have  numbered  more  than  two  millions,  exclusive  of  the  **  mixed  roul- 

"  which  chose  to  cast  its  lot  with  them.     From  Ramses  across  the  isthmus 

fz  three  ways  were  possible :     i.  The  maritime  road  along  the  coast,  Vvt- 
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tween  the  Mediterranean  and  the  Serbonian  marsh,  recently  maintained  l)f 
Brugsch-Bey  to  have  been  their  route;  2.  The  direct  highway  across  the  desert 
to  Canaan,  a  military  road,  probably  garrisoned  by  Egyptians;  and  3d.  The  way 
of  the  Red  Sea.  The  third  is  favored  alike  by  probability  and  the  Biblical  narn- 
tive.  They  turned  then  to  the  southeast,  but  instead  of  crossing  above  Suez,  1*. 
tween  the  gulf  and  the  biiter  lakes,  were  Divinely  directed  to  go  further  down  and 
encamp  by  the  sea,  the  mountains  shutting  them  in  on  all  other  sides.  Phanoh 
endeavored  to  hem  them  in  from  the  rear,  when  Divine  interposition  opened  the 
path  through  the  sea. 

Of  three  places  which  have  been  supposed  to  be  the  place  of  the  crosnnt 
that  just  at  Suez  is  in  every  respect  the  most  probable.  This  miracle  was  in  the 
use  of  natural  causes,  a  strong  northeast  wind  laying  bare  some  one  of  the  ridgfl 
of  the  bottom,  as  even  now  it  occasionally  makes  the  shallows  fordable.  That 
the  host  in  the  dead  of  night  and  in  an  awful  storm  were  emboldened  to  ipakethe 
passage  is  itself  almost  a  miracle.  Coming  out  of  the  sea,  they  were  in  what  they 
named  the  Wilderness  of  Shur  or  **  the  wall,"  from  the  great  limestone  bluff  600 
feet  high  which  there  confronted  them.  Turning  to  the  south  at  the  foot  of  it, 
they  follow  along  the  coast  of  the  Gulf  of  Suez.  Here  the  wells  are  few  and  & 
water  bitter,  being  impregnated  with  carbonate  of  soda.  At  Marah  the  watt 
was  miraculously  made  sweet.  They  next  reach  the  wilderness  of  Sin,  whidi 
they  so  named  from  its  sharp  stones,  a  hot,  arid,  waterless  waste,  the  worst  fdace 
of  all  the  wandering.  Here  the  miraculous  supply  of  manna  began,  and  here  the 
great  flock  of  migratory  quails  was  blown  to  the  camp.  From  the  Wilderness  of 
Sin  they  turned  at  right  angles  up  the  Wady  Feiran,  a  valley  rapidly  rising  to 
higher  and  cooler  regions.  Here  occurred  their  first  contact  with  the  inhabitants 
of  the  land,  the  Amalekites,  who  held  the  pass  against  them  at  Rephidim,  a  well 
selected  point  of  great  strategic  advantages.  This  the  Hebrews  reached  after  two 
day's  march  through  a  waterless  country.  Here,  in  their  need,  the  water  from 
the  rock  was  given  them.  Dislodging  the  Amalekites  after  a  hard  struggle,  two 
days'  further  march  brought  them  to  the  great  valley  plain  opposite  Mt  Sinai, 
which  the  Survey  has  identified  beyond  a  doubt  as  the  only  place  which  meets  djc 
demands  of  the  record.  Here  in  comparative  ease  and  comfort,  safe  from  attack 
on  the  rear  and  with  communication  open  to  the  friendly  Midianites,  Israel  spent 
several  months;  here  the  Law  was  given  and  the  Tabernacle  set  up;  here  the 
military  organization  was  perfected  which  prepared  the  people  to  possess  the 
promised  land.  Hardly  a  place  in  the  world  is  so  well  adapted  for  the  purpose. 
To  the  suggested  explanation  of  the  awful  phenomena,  which  attended  the  law- 
giving, as  volcanic,  the  lecturer  said  that  no  volcanic  action  could  have  possiUf 
*taken  place  in  Sinai  during  the  human  period.  The  phenomena  rather  resemble 
the  thunder  storms  which  are  of  such  awful  force  and  grandeur  in  this  region. 
Of  the  whole  narrative  of  the  desert  sojourn  it  was  remarked  that  the  exact  sdcnce 
of  the  Survey  confirms  it  at  every  point,  and  places  it  beyond  a  doubt  that  Exo- 
dus and  Numbers  are  the  contemporary  journals  of  Moses,  and  that  he  knew 
every  foot  of  the  ground. 
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In  1853  Dr.  Hayden  discovered  a  number  of  dicotyledonous  plants  in  a  red- 
•dish  and  yellowish  sandstone  in  Nebraska.     This  formation,  lying  at  the  base  of 
Ibe  Cretaceous,  he  called  No*   1,  or  Dakota  Group.     Later,  in  connection  with 
Prof.   Meek,  he  discovered  the  same   formation  in  central   Kansas,      He  found 
that  the  plants  closely  resembled  living  species  of  the   higher  types  of  our  forest 
trees.      Some  of  these  plants  were  examined  by  Dr.    Newberry,   who   found 
among  them  several  genera  that  were  exclusively  Cretaceous — ^and  more  recent 
collections  made  by  Profs.  Mudge,  Lesquereux  and  the  writer,  have  proved  con- 
clusively this  group  to  be  the  lowest  in  the  Cretaceous.     On  the  eastern  margin 
this  deposit  lies  on  the  Permian.      The  other  formations  of  Mesozoic  time  have 
been  swept  away — or,  more  likely,  never  existed — and  the   Permian  beds  were 
dry  land  until  the  opening  of  the  Cretaceous,     The  rocks  of  the  Dakota  Group 
consist  of  strata  of  red,  yellow  and  brown  sandstone,  interlaid  with  beds  of  vari- 
ous colored  clays  and    lignite.      The  sandstone  is  often  found  in  thin,    shaly 
layers.     Although  the  formation  has  been  supposed  to  be  of  fresh  water  origin, 
the  recent  discovery  of  marine  shells  has  proved  the  contrary.     The  formation 
extends  from  the  Gulf  of  Mexico  through  Texas,  Kansas  and  Nebraska;  touch- 
ing Iowa,  it  continues  through  the  British  Possessions,   and  doubtless  includes; 
Greenland  and  the  Arctic  lands.     In  Kansas  it  is  about  seventy  dye  miles  wide, 
and  extends  diagonally  across  the  State.     Prof.  lesquereux  published  the  first 
description  of  the  flora  of  this  group;  and,  later,  his  magnificent  memoir  on  the 
Cretaceous  Flora  has  given  us  a  pretty  thorough  knowledge  of  the  fossil  plants, 
l^esquereux,  in  addition  to  his  Flora,  has  published  a  review  of  the  Cretaceous,  in 
which  he  describes  26  new  species,  most  of  which  I  was  fortunate  enough  to  ob- 
tain in  the  same  localities  from  which  he  obtained  the  material  for  his  memoir.     I 
think  I  am  correct  in  saying  that  I  made  the  first  large  collection  of  fossil  plants 
liroro  the  Dakota.     They  were  sent  to  the  Smithsonian  and  Dr.  Newberry — who, 
so  far  as  I  know,  has  never  classified  or  figured   them.     They  were  very  fin* 
specimens,  and   then  nearly  all  were  new  to  science.     I  showed  a  number  of 
drawings  I  had  made  to  Prof.  Lesquereux  in  1872,  who  said  even  then  a  number 
of  species  were  new.     Since,  from  his  own  and  Prof.  Mudge's  collections,  he  has 
obtained  all  the  species  represented  in  my  collection — though  many  of  his  typ 
specimens  are  much  poorer  than  mine — and  I  lost  the  credit  due  me  for  my  early 
discoveries  and  science  lost  the  figured  representations  of  some  very  fine  plants 
I  must  acknowledge  th.it  Prof,   Lesquereux  mentioned  this  collection  in  his  Flora 
and  gave  me  full  credit  for  the  localities  I  had  discovered  and  named  a  number 
of  beautiful  plants  in  my  honor.      One  of  the  earliest  plants  to  excite  general  in- 
terest was  the  sassafras;    a  trilobate  leaf  with  large  midribs  and  well  marked 
nerves.     One  of  the  species,  5.  mudgii^  resembles  the  common  sassafras.     Nearly 
all  the  forest  trees  of  to>day  are  represented  in  the  rich  Cretaceous  flora.     I  have 
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discovered  in  the  blufTs  near  Ft.  Harker  a  number  of  species  of  the  araiia.  i. 
quinquepartiia  has  five  lobes,  margin  entire,  while  A,  saporteanii  has  five  large  lobes 
with  dentate  margin — both  are  very  fine  species,  and  allied  to  our  highest  families 
of  existing  trees.  Aralia  tripartita  (or  imperfecta)  is  a  smaller  species  with  thirteea 
entire  lobes.  A  number  of  other  species  have  been  described  by  Lesquereni, 
showing  that  this  magnificent  tree  was  well  represented  by  numerous  species  ii 
the  Cretaceous  forest.  The  sassafras,  as  I  have  said,  was  the  first  plant  to  cxdte 
interest.  It  is  represented  by  a  number  of  species — S.  mirabUe  is  a  large  leaf 
with  three  lobes,  having  a  wavy  and  dentate  margin  ;  S.  cretaceum  and  others  aie 
very  abundant  in  the  sandstone  of  Ellsworth  county,  Kansas.  A  closely  allied 
genera  is  cis^ites — in  fact,  its  species  have  usually  gone  under  the  genus  sasserfnL 
Cissites  Harkerianum  and  obtusum  are  very  common.  The  stately  plane,  poplar, 
oak,  black  walnut  and  many  others  left  their  leaves  imbedded  in  the  sandstone  of 
the  Dakota  Group.  One  magnificent  specimen  I  found  near  Ft.  Harker  belongs 
to  the  genus  aspidiaphyllum  and  species  trilobum,  I  have  found  specimens  a  foot 
in  length  and  breadth.  One  peculiarity  of  the  species  is,  that  the  midrib  is  per- 
foliate— an  ear  projecting  below  the  stem.  Another  species  with  perfoliate  mid- 
rib is  Protophyllum  Siembergii — a  leaf  one  foot  in  length  and  six  inches  wide,  with 
undulate  margin.  The  graceful  leaves  of  the  meftispermites  and  poplar  are  often 
found.  The  texture  of  the  rock  is  so  fine-grained  that  the  midribs,  nerves  and 
outline  are  as  finely  imprinted  as  if  done  in  wax.  I  believe  I  can  claim  the 
honor  of  being  the  first  to  obtain  pine  cones  from  this  formation. 

Dana  says  in  an  old  manual  that  they  are  not  found  in  the  cretaceous.  One 
beautiful  cone  with  leaves  is  described  in  Lesquereux's  Review  of  the  Cretaceous, 
under  the  name  of  Pinus  quenstei.  Among  the  semi  tropical  plants  is  the  cin- 
namon and  fig.  The  common  plum  is  also  found.  We  have,  therefore,  at  the 
opening  of  the  cretaceous  a  flora  rich  in  recent  genera.  Not  only  do  lowly  forms 
appear,  but  the  highest  families  of  our  forest  trees ;  each  species  representing  a 
perfect  tree  with  no  known  ancestors.  How  can  we  reconcile  this  fact  with  the 
theory  of  evolution,  where  long  ages  are  required  for  the  perfection  of  species, 
and  where  the  geological  record  should  show  these  transformations,  step  by  step, 
from  lowly  forms  to  the  perfect  tree.  Certainly  the  records  show  no  such  ad- 
vances in  the  vegetable  kingdom.  But  as  early  as  the  Cretaceous  we  find  as  per- 
fect a  flora  as  exists  to-day,  without  even  the  Trias  or  Jura  to  draw  from.  The 
Dakota  limestone  lies  on  the  shales  and  limestone  of  the  Permian.  The  forma- 
tion has  been  but  little  explored,  and  the  rich  returns  from  limited  areas  led  us  to 
expect  many  new  species  when  the  rocks  are  explored.  The  sandstone  is  valua- 
ble for  building  purposes.  The  Post  Hospital  at  Fort  Harker  is  built  of  thiss  tone, 
and  though  it  has  been  dismantled,  and  the  wood  work  carried  away,  the  walls 
still  stand,  and  the  rains  of  summer,  and  frosts  and  storms  of  winter  have  been 
unable  to  crumble  them  in  ruins.  Beds  of  lignite  are  found  in  Ellsworth  county 
that  are  of  great  value  to  the  inhabitants.  Potters'  clay  is  also  found,  as  well  as 
iron  ore,  aluminous  shale,  iron  pyrites,  and  crystalized  gypsum.     The  iron  ore 
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I  said  to  be  equal  to  the  best  Swedish.     The  soil  is  rich  and  produces  good 

[crops  of  corn  and  wheat.     The  surface  is  undulatng,  and  covered  with  a  thick 

{carpet  of  buffalo  grass  that  protects  the  soil  from  deoudation.     We  find   near 

rort   Harker  large  concretionary  masses  of  fine  sandstone*     They  are  valuable 

[for  grindstones.     Some  of  them  are  20  feet  in  diameter,  and  where  they  rest  on 

I  soft  rock  that  has  been  fashioned  into  rude  pillars  by  the  elements,  they  re^^emble 

[huge  mushrooms,     I  trust  Kansas  will  soon  organize  a  thorough  geological  sur- 

ivcy.     It  is  too  bad  that  science   must  wait  for  private  enterprise  to  develop  the 

Irich  stores  of  animal  and   vegetable  remains  buried  in  the  rocks  of  our  great 

State.     Already  many  rich  collections  have  been  taken  out  of  the  State  to  Yale 

College,  Philadelphia,  and  other   Eanern  museums.     Am'jng  the   marine  shells 

iescribed  by  Prof  Meek  are  found  CnssatelUit  oblon^a^  Area  paralUla,  YMia 

\mkrodanta^  CarHum  Kansensis^  C  Sa/in€i44,  Turbo  tnudgiana^  etc. 
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THE  THERMOGRAPH:     ITS  EVOLUTION  AND  DESTINY, 

A.   WELLINGTON   ADAMS,   M.  D. 

[Dr,  A.  Wellington  Adams,  of  Colorado  Springs,  has  invented  an  apparatus 

for  measuring  the  heat  of  the  body  for  a  given  or  an  indefinite  length  of  time, 
to  which  apparatus  he  gives  the  name  of  Thermograph.  It  is  a  very  ingenious 
contrivance,  and  it  is  based  upon  the  principles  Breschet  advocated.  Medical 
men  have  long  been  plodding  on  with  the  ordinary  medical  thermometer,  the  best 
of  ihera  recording  but  one  application  to  the  body.  It  must  be  evident  to  every 
one  in  the  medical  profession,  as  well  as  those  out  of  it,  that  any  instrument  that 
can  so  record  the  temperature  that  the  medical  man  can  enter  the  sick  room,  day 
or  night,  and  see  what  the  temperature  of  the  body  has  been  for  any  hour,  half, 
or  quarter  hour  of  the  twenty-four,  we  repeat,  it  must  be  evident,  that  such  an  in- 
strument must  be  of  incalculable  value  to  mankind.  This  Thermograph  widens 
the  field  of  the  diagnostician  and  allows  him  to  prognosticate  more  surely. 

There  has  long  been  a  need  for  something  which  would  register  accurately 
the  rise  and  fall  of  temperature  during  sickness,  and  the  present  system  is  sadly 
limited  by  the  many  imperfections  and  the  very  narrow  range  of  its  application, 
and  we  are  glad  of  this  addition  to  the  mechanical  appliances  of  medicine.  In 
dealing  with  the  force,  electricity,  Dr.  Adams  found  many  obstacles ;  the  greatest 
were  the  proper  condition  of  the  conductive  carbon  under  pressure  and  the  fric- 
tion of  the  apparatus,  the  last  by  no  means  being  the  least.  Also,  by  his  studying 
the  principles  laid  down  by  Breschet  and  Becquerel,  Pere  et  Fils,  he  has  succeeded 
in  giving  to  the  world  his  Thermograph,  an  instrument  which  will  be  a  very  val- 
uable auxiliary  to  physiological,  therapeutical  and  pathological  investigdition.     Dr. 
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Adams  in  the  first  part  of  his  article  discusses  the  subject  in  general,  and  we  wiK 
give  the  remainder  in  his  own  words. — R.W.B.] 

Mt  researches  now  remained  in  statu  quo  for  some  time,  when  one  day,  m 
the  course  of  conversation  with  Dr.  J.  Harry  Thompson,  of  Washington,  D.  C^ 
he  suggested  the  utilization  of  the  newly  discovered  property  of  carbon  to  vary' 
its  ccnductivity  under  different  degrees  of  pressure. 

I  immediately  arailed  m3rself  of  this  suggestion,  developing  the  instrument 
as  new  perfected  and  iUnstrated  in  figs.  4  and  5.     This  is  the  thermometer  proper 


;*  «»«^«atwiUK^  ^Kooo  ^Jt  the  instnmient,  and  consists  of  a  spiral  spring  made  of 

%A^   Im^u  TT  ^.»ii  -^*«*  in»i  steel  respectively,  soldered  together,  the  brass  occupy- 

j^  :!«  ,>»c*f  >«k.     Of  course  this  spring  expands  uniformly  with  equal  incre- 

i^tfcis- ."»  KAi»  -uia  :ne  bnss^  the  most  expansible  of  the  two  metals,  will,  upon 

^  i^  ^^  :e*a^<«w^e.  give  the  platinum  knob  (a),  attached  to  the  free  end  of  the 

,,w    j^,>«Kettatc  twist.     In  this  way  we  prpduce  a  varying  pressure  upon  the 

4MKV««^^  *-^  vuicittite  tube  (T),  against  which  the  platinum  knob  (a)  impinges. 

Pk  -^«x«^  ^''^i  *^^*  ^^  substance  contained  in  the  hard-rubber  tube  (T)  has 

3^  te^-tajutmeiit  the  platinum  knob  (b)  attached  to  the  hard-rubber  bracket  (C). 

Wie  ^iHSe>  -»  s^^*'^  in  fig.  4,  is  inclosed  in  a  perforated  German  silver  case,  with 

MOihica  ^s^iirsv  *nJ  having  an  external  diameter  of  but  i^  inches. 

Ck  l>ittviittg-post  (.A),  fig.  4,  is  in  electrical  communication  with  the  platinum 

Wri^  iJL^%  «M»i  ^  binding- post  (B)  is  in  electrical  communication  with  the  platinum 

itk     When  the  apparatus  is  introduced  into  an  electric  circuit,  by  attaching 

k  pdes  to  the  two  binding-posts,   the  current  enters  through  one  and 

m  tbte  other«  passing  in  its  course  through  the  substance  in  the  vulcanite 

The  two  Utde  handles  (H)  (H)  are  intended  as  a  means  of  securing 
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instrument  in  its  proper  position  in  the  axilla.     The  composition  used  in  the 

ilcanite  tube  (T)  may  be  either  a  solid  stick  of  baked  lamp  black,  a  series  of 

carbon  discs  with  intervening  ones  of  silver,  or  a  powder  made  of  plumbago, 

rcarbon  and  silver,  finely   divided.     After  receiving  a  communication  from 

tiomas  A.  Edison  in  regard  to  this  matter,  I  commenced  a  series  of  experiments 

determine  the  most  suitable  compOiNition  for  this  purpose,  and  the  best  results 

)rtxt  obtained  from  the  powder  already  referred  to.     The  salient  feature  of  this 

astrament  is  the  changing  of  its  electrical  resistance  with  pressure,  and  the  ratio 

these  changes,  moreover,  corresponding  exactly  with  the  pressure,  the  latter, 

turn,  being  dependent  upon  and  in  unison  with  the  rise  and  fall  of  tempera- 

lire. 

Here,  then,  was  the  true  solution,  for,  by  subjecting  this  instrument  to  vary- 
ng  degrees  of  temperature,  the  resistance  of  the  powder  would  vary  in  precise 
ccordance  with  the  pressure  exerted  by  the  uniform  expansion  of  the  spiral 
priog  under  equal  increments  of  heat,  and  consequently  a  proportionate  varia- 
911  would  be  produced  in  the  strength  of  the  current  The  latter  would  thus 
sess  all  the  characteristics  of  the  heat  waves^  and  by  its  reaction  through  the 
iium  of  some  electro  magnetic  piece  of  mechanism  yet  to  be  devised,  these 
light  be  transferred  to  our  movable  surface,  in  the  form  of  a  sinuous  line,  whose 
sing  and  falling  infl<:ctions  would  give  a  graphic  representation  of  them. 

Now,  that  I  had  satisfactorily  reduced  this  portion  of  the  problem,  the  next 

order  was  the  devising  that  part  of  the  instrument  intended  for  recording  such 

Variations  as  the  other  branch  might  be  subjected  to.     This,  I  assure  you,  was  no 

asy  task,  but  one  requiring  a  mint  of  patience  and  tedious  application.     For, 

rst — it  must  be  simple;  second— there  must  be  established  a  permanent  relation- 

bip  between  the  first  and  second  branches  of  the  instrument,  in  other  words, 

bere  must  exist  throughout  a  strict  interdependence ;  third— in  order  that  the 

felectro-motive  force  required  might  be  reduced  as  much  as  possible,  it  must  be 

lelicate  j  fourth — to  render  the  latter  possible,  friction  must  be  practically  reduced 

a  minimum.     To  carry  you  through  the  almost  endless  and  varied  experiments 

Secessary  in  developing  means  for  meeting  these  indications  would  be  as  tiresome 

it  would  be  unnecessary.     Hence,  I  shall  confine  myself  to  the  result  only. 

If  a  number  of  coils  of  insulated  wire  be  wound  around  a  hollow  reel,  there 

formed  what  is  known  to  electricians  as  a  hilix.     If  this  is  now  placed  in  an 

tlcctric  circuit  and  a  current  passed  through  its  convolutions,  it  is  temporarily 

constituted  a  magnet,  the  two  ends  forming  ihe  poles;  so  that  it  may  be  said  to 

assess  all  the  properties  of  a  permanent  magnet  during  the  passage  of  the  cur- 

eot.     Moreover,  if  such  a  helix,  mounted  in  a  vertical   position   in  such  a  way 

jthat  an  iron  rod  can  be  introduced  into  it  from  below,  be  connected  with  a  battery^ 

iron  rod  will  be  at  once  drawn   up  into  it  and  be  sustained  oscillating  m  its 

us,  even  though  the  rod  may  weigh  considerable. 

The  depth  the  iron  rod  enters  will  also  depend  entirely  upon  the  strength  of 
tie  current  and  the  amount  of  resistance  offered  by  the  iron  rod.     TKU  \ji:\wciw\^ 


where  H  represents  a  helix  of  peculiar  construction  applied  to  the  purpose! 
hand;  C  is  a  soft  iron  tube  in  connection  with  the  short  end  of  the  lever  (L);  P 
I  represents  the  movable  surface  or  strip  of  paper ;  F,  the  fulcrum  of  the  lever, 
and  E  its  marker  or  stylus;  T,  the  thermometer  proper  introduced  into  the  circuit; 
X,  the  battery ;  c,  the  curve,  and  S,  the  brass  drum  over  which  the  strip  of  paper 
(P)  moves. 

Having  comprehended  the  principles^  the  action  of  this  combinatiaii  is  ob 
ous.     If  an  electric  current  passes  through  the  helix  (H),  the  core  (Q  willj 
drawn  into  said  helix,  carrying  with  it  the  short  end  of  the  lever  (L)»  to  whic 
is  attacht;d.     Thi?   movement  naturally  causes  the  marking  end  of  the  levcrj 
make  a  still  longer  excursion  in  the   opposite  direction.     Upon   breaking 
circuit,  the  attractive  power  of  the  helix  is  abolished,  and  the  counter-action 
the  spring  (s)  returns  the  lever  to  its  normal  position. 

The  depth  to  w^hich  the  core  (C)  is  drawn  into  the  helix  (H)  being  depend 
upon  the  strength  of  the  current  passing  through  the  coils  of  wire,  the  excur 
of  the  tracer  or  lever  will  also  be  great  or  smalJ,  according  as  the  current  is  i 
or  strong. 

The  lever  (L)  is  delicately  made,  and  its  fulcrum  provided  with  jewel  rood 
ings.     Its  short  end  is  connected  with  the  core  (C)  by  means  of  a  universal  ja 
while  its  longer  end  has  inserted  in  it  a  silver  stylus  reaching  to  the  surface  of  I 
traveling  paper.     The  latter  moves  over  a  brass  drum  forming  a  portion  of  1 
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circuit  The  strip  of  paper  passing  over  the  brass  cylinder,  having  been  satu. 
rated  with  a  solution  of  chloride  of  sodium,  pyrogallic  acid,  and  ferrocyanide  of 
potassium,  the  instrument  is  complete. 

When  this  combination  is  in  operation,  a  current  of  electricity  will  pass  from 
one  pole  of  the  battery  to  the  binding-post  (A)  of  the  thermometer  proper, 
through  the  substance  in  the  vulcanite  tube  to  emerge  at  binding-post  (B) ;  thence 
through  the  helix  to  the  lever,  along  this  to  the  silver  stylus;  thence  through  the 
moistened  paper  and  brass  cylinder  to  the  other  pole  of  the  battery — thus  com- 
pleting the  circuit.  Upon  the  application  of  varying  degrees  of  heat  to  the  ther- 
mometer proper,  the  resistance  the  current  meets  with  during  its  course  will  be 
varied  in  precise  accordance  with  the  various  changes  of  temperature.  This 
waxing  and  waning  current  will  now  pass  through  the  helix,  and  by  the  tatter's 
peculiar  action  produce  to  and  fro  motions  in  the  lever,  passing,  at  the  same  time, 
through  the  lever  and  chemically  prepared  paper,  and  producing  as  it  passes  a 
double  chemical  decon\position  upon  the  paper ;  one  of  which  decompositions 
renders  the  development  of  friction,  during  the  movements  of  the  lever,  so  slight 
as  to  be  imperceptible ;  the  second  decomposition  producing  a  change  in  color 
upon  the  paper,  corresponding  to  the  movements  of  the  stylus,  and  affecting  no 
larger  surface  than  it  covers,  thus  obviating  the  additional  friction  accompanying 
the  use  of  an  ordinary  marker. 

From  this  description  you  will  understand  that  the  lever  is  moved  backward 
and  forward  by  a  diflference  in  the  attractive  power  exerted  by  the  helix,  this  in 
turn  being  dependent  upon  the  strength  of  the  current,  which  has  already  passed 
through  the  thermometer  proper,  and  there  been  moulded  into  electric  waves 
corresponding  to  the  heat  waves ;  the  motion  of  the  lever  being  facilitated  by  the 
lubricating  action  of  the  current,  as  the  result  of  one  of  the  chemical  decomposi- 
tions during  its  passage  through  the  chemically  moistened  paper;  while  the  other 
decomposition  causes  a  discoloration,  and  thus  produces  a  mark  corresponding 
in  outline  to  the  movements  of  the  lever.  This  mark  will,  therefore,  form  an 
irregular  line,  whose  sinuosities  will  give  a  graphic  representation  of  the  heat 
variations.  This  apparatus  is  extremely  sensitive  and  can  be  made  to  record 
i-ioo  of  a  degree. 

Now,  after  marking  upon  our  strip  of  paper  the  minimum  and  maximum 
points  representing  respectively  90°  and  110°,  it  becomes  a  very  easy  matter  to 
determine  the  degree  of  heat  represented  by  any  point  lying  within  this  range. 
This  is  accomplished  by  dividing  the  intervening  space  into  any  number  of  equal 
parts,  when  any  one  of  these  divisions  will  represent  a  degree  or  any  part  of  a 
degree,  according  to  the  number  of  divisions.  These  horizontal  lines  may  be 
placed  at  such  distances  from  each  other  as  to  represent  i -10  of  a  degree.  Having 
provided  the  traveling  paper  with  a  uniform  speed,  it  also  becomes  an  easy  matter 
to  determine  the  time  represented  by  any  given  distance  upon  its  surface;  for, 
supposing  a  certain  amount  of  paper  passes  a  given  point  in  the  instrument  in 
one  hour,  to  determine  the  amount  passing  the  same  point  in  five  minutes,  it  is 

iv-^ 
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only  necessary  to  draw  vertical  lines  dividing  this  distance  into  twelve  eqtiaJ  part^ 
each  one  of  these  will  then  represent  ^v^  minutes. 

After  determining  upon  the  principles  it  became  very  easy  to  work  up  tk 
details  that  would  place  the  instrument  in  acoavenient  form  for  manuCactureud 
use.  These  may  be  seen,  as  appliedi  in  ilgs.  7  and  8.  Fig.  7  is  a  front  elevatiai 
of  the  complete  thermograph. 


/?>*^. 


•!• 


•  • 


i^^ 


It  consists  of  a  cast-iron  case  having  two  departments,  one  for  the  recordiflg 
mechanism  and  actuating  clock  movement,  the  other  for  the  battery.  In  the 
upper  part  of  the  front  there  Is  a  circular  depression  for  the  reception  of  the  iber- 
mometer  proper  or  perceiving  portion  of  the  instrument  when  not  in  use. 

Thts  is  held  in  place  by  means  of  two  little  catches,  one  on  either  side,  is 
seen  in  the  figure.  On  both  sides  of  this  are  the  binding  posts  for  the  rcceptiflo 
of  the  wires  leading  from  the  thermometer  proper,  when  the  latter  is  in  posibOB 
in  the  axilla.  The  open  work  in  the  lower  portion  is  intended  for  the  ingress  of 
air  and  egress  of  gases.  Fig.  8  is  an  interior  elevation  with  the  front  removed; 
above  is  seen  the  recording  mechanism,  and  below  the  thermo-electric  bAtieiT* 
This  form  of  battery  gives  a  continuous  and  unvarying  current,  requires  no  < 
ing  or  recharging,  and  costs  but  little  to  run,  hence  it  is  the  most  available  i 
from  which  to  derive  the  current;  the  heat  for  operating  it  may  be  supplied  bj 
either  an  alcohol  lamp  or  gas-burner.     Not  only  is  it  possible  with  this  113 


to  procure  a  continoous  curve  denoting  the  consta"t  febrile  condition  of  a  subject, 
but,  with  the  addition  of  certain  accessories  now  in  process  of  constniclion,  and 
AS  suggested  by  Prof.  Mayer,  of  the  University  of  Technology,  Hoboken,  and 
Dr.  Toner,  of  Washington,  we  may  be  able  to  procure,  on  the  same  strip  of 
paper,  at  the  same  lime  and  under  similar  c  oditions,  a  sphygmographic  and  a 
respiratory  curve:  thus  enabling  pathologists,  therapeutists,  physiologists,  and,  in 
ikct,  general  practitioners,  to  study  the  inter  relationship  of  these  three  cardinal 
symptoms  under  various  modifying  circumstances.  The  e  are  iht  possibilitteSf  but 
hen  we  drift  mio  \\\t  frobdbilittes,  we  see  in  prospective  the  addition  of  that 
which  will  also  furnish  a  moisture  curve.  Of  the  advantages  of  the  graphic 
method  as  applied  to  medicine,  I  need  hardly  speak.  It  already  promises  for 
medicine  what  it  has  accomplished  in  physics. 

Every  physicist  adores  such  familiar  names  as  Leon  Scott  and  Dr,  Clarence 
Blake,  to  whom  we  are  indebted  for  ihe  application  of  the  graphic  method  to  the 
science  of  acoustics,  through  the  medium  of  the  phonautographs  invented  by 
themselves. 

To  the  experimental  therapeutist  this  instrument  is  of  incalculable  value,  as 
affording  a  means  of  determining  the  precise  character  of  the  temperature  changes 
under  the  administration  of  various  therapeutic  agents  in  different  sized  doses  and 
modes  of  exhibition. 

The  experimental  physiologist  will  find  in  it  that  which  will  materially  facil'- 
tatc  accurate  observation  in  his  field.  And  the  advantages  accruing  from  its 
application  in  pathological  investigations,  and  ihe  possibility  of  thus  elucidating 
hitherto  obscure  phenomena,  must  be  patent  to  every  one.  An  instrument  of  so 
much  value  as  an  aid  to  observations  in  these  three  important  branches  of  scien- 
tific medicine,  needs  no  further  lauding;  but  I  cannot  draw  my  paper  to  a  close 
without  setting  forth  the  mode  of  application  and  the  advantages  attending  its 
use  in  every  day  practice. 

Take,  for  example,  a  suspected  case  of  lyphord  fever,  experience  and  exper* 
imentadon  with  the  thermograph  having  already  revealed  a  characteristic  minar 
wave  curve  for  typhoid  fever.  The  physician  is  summoned.  Upon  arriving  he 
applies  his  thermograph  in  the  following  manner :  First,  the  perceiving  portion, 
as  seen  in  fig.  4,  is  fastened  in  the  axilla  by  means  of  two  elastic  bands  attached 
to  the  handles  H  H,  one  passing  around  Ihe  trunk,  the  other  over  the  shoulder. 
Next,  two  fine  and  flexible  silk  covtrtd  wires  are  led  from  the  binding  posts 
A  B,  fig.  4,  to  the  binding  posts  B  B,  of  fig.  7,  the  latter  having  been  previously 
placed  upon  a  stand  at  the  head  of  the  pj  dent's  bed. 

These  wires,  of  course,  are  of  sufficient  length  to  admit  of  any  degree  of 
motion  on  the  part  of  the  patient  without  interfering  with  the  position  of  the 
recorder.  The  instrument  will  now  be  ready  for  use,  and,  upon  starting  the 
"battery,  it  will  continue  in  operation  for  any  desired  number  of  days,  with  little 
no  attention  outside  of  winding  and  replenishing  with  new  rolls  of  paper. 

The  first  bencBt  to  be  derived  from  its  U:>e  m  such  a  case,  consists  in  the 
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ability  to  determine  upon  a  diagnosis  much  earlier  than  would  ordinarily  be  pos- 
sible ;  second — ^the  physician  is  furnished  with  a  permanent  record  of  the  condi- 
tion of  his  patient  from  hour  to  hour  and  day  to  day ;  third — the  slightest  modi- 
fication or  variation  by  reason  of  an  exposure,  the  exhibition  of  prescribed  reme- 
dies at  given  hours,  or  the  ingestion  of  prescribed  food  during  the  day,  will  be 
revelled  to  the  physician  when  he  makes  his  evening  visit,  thus  affording  htm 
from  time  to  time,  a  more  definite  idea  of  the  immediate  effect,  good  or  bad,  d 
his  treatment;  fourth — it  will  give  warning  of  danger  from  collapse  during  tbe 
crisis  before  it  could  be  detected  in  any  other  way;  fifth — the  physician  is  pro- 
vided with  a  means  of  leaving  more  definite  directions  with  the  attendant  Of 
nurse,  e.  g,  he  will  be  able  to  say  that  ''should  the  curve  assume  such  or  such  a 
character,  or  the  line  rise  to  this  or  that  point,  you  may  discontinue  this,  that,  oc 
the  other  remedy,  and  proceed  to  exhibit  ihis^  according  to  the  directions;  or, 
should  such  and  such  a  thing  take  place,  it  will  indicate  an  emergency  calling  for 
this,  that,  or  the  other  measure." 

The  science  of  meteorology,  also,  will  find  in  the  thermograph  an  instrumcot 
it  has  long  felt  the  need  of.  Never  before  has  there  been  invented  an  instrunacBt 
capable  of  furnishing  a  curve  representing  tbe  constant  temperature  of  the  atmos- 
phere. To  be  sure,  there  are  two  or  three  instruments  in  the  possession  of  the 
United  States  Weather  Department  at  Washington,  constructed  upon  an  entirely 
-different  principle,  which  automatically  produce  a  continuous  curve,  but  the  latter 
is  only  by  reason  of  the  velocity  with  which  the  cylinder  revolves ;  besides,  tliejr 
are  of  an  exceedingly  complicated  nature,  cumbersome,  and  very  expensive. 

The  simplicity  and  inexpensiveness  (it  will  cost  about  $50)  of  the  thermo- 
graph, place  it  within  the  reach  of  almost  every  physician,  and  will  enable  the 
United  States  Weather  Department  to  furnish  one  or  more  of  them  to  c%'ery  one 
of  its  sub-stations. 

This,  gentlemen,  is  the  instrument  I  have  chosen  to  dignify  with  the  title  of 
Thermograph,  and  which  I  have  lately  placed  in  the  hands  of  Aloe  &  Hcmsteis 
to  manufacture  for  the  use  of  the  medical  profession. 

With  its  introduction,  I  predict  the  dawn  of  a  new  era  in  medicine,  marked 
by  progress  equal  to  that  accompanying  the  introduction  of  the  sphygroograph, 
myograph,  cardiograph,  and  other  imi>ortant  instruments  of  a  similar  character. 

— Rocky  Mtmntmn  Mtdkai  Rtmat. 

FOR  CHILBLAINS, 
The  following  formula  for  Dr.  Valentine  Mott*s  Reijnedy  is  given  in  the 
**  Proceedings  of  the  Medical  Society  in  the  County  of  Kings:** 

B  Beef*s  gall 4      ounces. 

01  terebinth 4  ** 

Spts,  vini  rect  90  per  cent, ijj      ** 

Tinct.  opii .,,.-•.. i 

Another  formula  for  the  same  affection  is  : 

B  Beef  brine «  pint-       _ 

Potassie  nitratis % ^  di^chi 

Lqum  ammoniae * 1  ounces. 


[The  following  Report  of  the  Board  appointed  to  consider  Captain  How- 
gate's  plan  and  preparations  for  his  second  Polar  Expedition,  shows  what  extreme 
care  was  taken  in  the  selection  of  a  proper  vessel  and  in  all  the  details  connected 
with  the  fitting  out  of  the  expedition. — Editor,] 

A  Board  of  Officers  and  men  of  experience  in  Arctic  matters  was  convened 
at  the  Signal  office  in  Washington  D.  C,  May  27,  1880,  by  direction  of  the  chief 
Signal  Officer,  to  consider  and  report  of  a  **  Memorandum  of  plan  of  Arctic 
work/'  submitted  by  Captain  Howgate  in  connection  with  the  proposed  expedi- 
tion to  Lady  Franklin  Bay. 

The  Board  reported  as  follows  : 

1.  With  respect  to  the  provisions  and  fuel  for  the  steamer  Gulnare^  and 
the  advisability  of  having  a  surgeon  for  its  return  trip,  the  Board  is  of  the  opin- 
ion that  these  matters  should  be  left  to  the  discretion  of  the   Navy  Department. 

2.  Mr.  H.  C.  Chester,  a  member  of  the  Board,  who  accompanied  the 
Polaris  Expedition,  and  who  is  now  superintending  the  fitting  out  of  the  Guinare, 
states  that  it  is  the  best  adapted  for  the  purposes  designed  of  any  vessel  that  has 
entered  the  Arctic  seas, 

3.  The  permanent  party  to  remain  at  the  station  near  Lady  Franklin  Bay, 
to  be  composed  of  three  commissioned  officers  and  twenty-five  men,  appears  suf- 
ficiently large.  These  will  be  available  for  scientific  work — three  officers,  one 
surgeon,  one  astronomer,  one  photographer,  and  three  sergeants  of  the  Signal 
Corps.  A  portion  of  the  scientific  work  to  be  performed  has  already  been  pro- 
vided for  by  a  previous  Board. 

4.  It  is  understood  by  the  Board  that  the  discovery  and  development  of 
new  whaling  grounds  will  be  incidental  to  the  duties  of  exploration. 

5.  There  is  iittle  reason  to  anticipate  any  danger  to  the  permanent  station ; 
it  is  to  be  provisioned  for  two  years  or  more.  The  Polaris  left  abundant  stores 
on  the  opposite  side  of  the  channel,  distant  from  Lady  Franklin  Bay  some  thirty 
or  ihirty-five  miles;  also  the  English  Expedition,  under  Nares,  left  at  Cape 
Hawk  **a  large  quantity  of  biscuit.*' 

6.  The  providing  for  the  safety  of  sJedge  and  traveling  parties  will,  of  ne- 
cessity^  have  to  be  left  to  the  discretion  of  the  officer  commanding  the  expedition. 
Tents  are  the  only  shelter  for  such  parties  that  can  well  be  transported,  but  such 
parties  will  build  igloes,  or  snow  houses,  when  the  materials  are  at  hand. 

7.  The  means  of  transportation  proposed — two  whale  boats,  one  steam 
yawl,  six  dog  sledges,  and  thirty  dogs— are  considered  ample. 

8.  The  detailing  of  selected  enlisted  men  for  the  body  of  the  expedition 
promises  many  advantages.     Of  the  men  already  &elec\ed>  l^o  ^^N<t  X^^^^.r.'^- 


686  KANSAS  CITY  REVIEW  OF  SCIENCE. 

men,  four  are  accustomed  to  the  use  of  the  oar,  one  is  a  fair  carpenter,  aod  tw« 

are  rough  carpenters. 

9.  The  members  of  the  Board  having  had  Arctic  experience  in  the  latitude 
of  Lady  Franklin  Bay  consider  the  quarters  provided  sufficient  in  capacity  md 
comfort  for  the  party  proposed. 

10.  The  clothing  suggested  appears  to  be  sufficient  in  quantity  and  adapted 
to  the  climate. 

11.  The  arrangements  for  heating  and  cooking  appear  adequate. 
An  abundant  supply  of  oil  for  lighting  for  two  years  has  been  provided. 
The  surgeon  of  the  expedition  states  that  his  requisition  for  medical  stores 

will  be  suflficient  for  any  anticipated  emergency. 

For  scientific  investigation  more  spare  instruments  should,  if  practicable,  be 
provided. 

Qi;arters. — A  frame  house,  21  by  65  inside  size,  with  double  walls,  iS 
inches  apart,  is  ready  for  shipment,  and  will  accommodate  the  whole  party  com- 
fortably. This  house  is  built  after  the  model  of  those  used  in  the  Hudson  Bif 
Territory  by  the  company,  and  is,  therefore,  assumed  to  be  suitable^  both  as  to 
size,  style  and  comfort. 

For  moving  parties  four  wall  tents  with  flies,  and  twelve  A  tents  complete^ 
have  been  provided,  and  will  be  sufficient. 

Clothing. — Boots,  stockings,  mittens>  sheepskins  for  clothing,  and  slecpini 
bags  in  sufficient  quantity  for  three  years'  supply  is  on  hand  ready  for  shipment 
There  is  still  needed  a  sujjply  of  overcoats,  blankets  and  drawers^  which  can  be 
supplied  by  the  Quarter ui aster's  Department  within  ten  days  from  the  date  of 
requisition. 

Twenty  suits  of  sealskin  or  deerskin  will  be  obtained  at  Rigolette,  on  the 
coast  of  Labrador,  in  accordance  with  previous  arrangements.  If  for  any  cause 
the  clothing  is  not  ready  at  that  point,  it  can  be  obtained  at  Disco^  and  is  not  ab- 
solutely essential,  although  it  should  be  procured  if  practicable. 

Means  of  Transportation. — Two  (2)  whale  boats,  (to  be  got  on  the  N.  B. 
coast).  One  (t)  steam  yawl,  (now  ready).  Four  dog  sledges,  (now  ready  at 
Rigolette,  Labrador),  Thirty  (30)  dogs,  expected  to  be  ready  at  Rigolette,  Lab- 
rador ;  if  not  ready,  can  be  got  on  the  Greenland  coast,  at  Proven  or  Uper- 
navik). 

Food.— Two  years*  supply,  as  per  list,  already  in  the  hands  of  the  S^at^ 
tary  of  War,  and  which,  having  been  prepared  with  the  assistance  of  Captain 
Wm,  Kennedy,  Dr.  John  Rae,  and  other  Arctic  explorers,  is  believed  to  be  com- 
plete. 

The  pemmican,  which  is  the  only  item  not  procurable  from  the  Commissary 
Department^  is  now  in  Washington,  ready  for  shipment. 

Requisitions  fur  all  the  other  provisions  have  already  been  submitted  to  tlit 
of  War  for  approval. 
JBL  AND  llEAVVt<G. — Coal  lo  be  used  as  fuel,  and  the   supply  to  be  ob- 
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tained  on  the  spot,  from  the  vein  discovered  by  the  English  expedition,  neces- 
sary tools  for  getting  out  the  coal  have  been  provided,  under  the  advice  of  the 
manager  of  some  Pennsylvania  coal  mines.  The  vein  of  coal  must  be  critically 
examined  before  the  vessel  leaves  the  party,  in  order  that  a  proper  supply  may 
be  left  from  the  ship^s  stores  if  that  on  shore  is  impracticable. 

Four  stoves,  two  cooking  and  two  healing,  have  been  secured,  and  with  all 
their  necessary  furniture,  are  packed  ready  for  shipment. 

Light* — A  large  supply  of  lamps  and  lanterns  of  various  sizes  and  kindi 
have  been  secured^  with  sufficient  carbon-oil  to  serve  for  one  full  year. 

A  full  list  of  medicines,  with  surgical  and  medical  apparatus,  has  been  pre- 
pared by  the  surgeon,  and  is  ready  to  Submit  for  the  approval  of  the  Secretary  of 
War. 

Reading  matter  has  been  contributed  in  abundance,  and  is  ready  for  ship- 
ment 

Surveying  apparatus  and  marine  chronometers  on  hand.  Other  apparatus 
can  be  ready  within  ten  days. 

Ordnance  Stores, — Svn  (6)  Springfield  rifles.  Six  (6)  shot-guns.  Six  (6) 
t«  vol  vers,  with  necessary  ammunition,  and  r,ooo  pounds  of  blasting  powder 
liave  been  secured^  and  are  ready  for  shipment. 

Miscellaneous  apparatus  includes  signaling  outfit  complete  for  four  stations, 
including  candle- bombs,  heliographs,  etc.,  etc.  Eight  (8)  telephones.  Four  (4) 
call  bells*  Ten  (10)  miles  No.  15  wire,  plain.  Four  (4)  sets  telegraph  instru- 
ments. Thirty  (50)  cells  battery,  Eagles.  500  pounds  bluestone  and  such  other 
small  items  as  are  needed  to  put  up  two  or  more  telegraph  offices. 

Vessel  to  leave  Washington  not  later  than  June  ist  and  to  proceed  under 
'Sail  to  St.  Johns,  N.  F.,  where  she  will  stop  for  coal,  ice  pilot,  and  any  other 
items  of  supplies  that  may  be  needed. 

From  St  Johns  she  will  go  to  Rigolette,  where  the  sledges,  dogs,  and 
the  twenty  suits  of  clothing  will  be  taken  on  board.  It  is  probable  that  two  half 
breed  hunters  will  be  ready  here  to  join  the  party,  as  partial  arrangements  for 
their  services  were  made  last  year 

From  Rigolette  the  vessel  will  proceed  to  Disco,  using  steam  only  when 
necessary. 

At  Disco  the  coal  bunkers  will  be  refilled,  cither  from  the  Danish  stores  or 
from  the  supply  left  by  the  Polaris^  if  that  has  not  been  consumed.  The  vessel 
should  leave  Disco  with  her  coal  bunkers  filled,'and  as  much  more  coal  stowed  on 
board  as  can  be  provided  for. 

From  Disco  to  Lady  Franklin  Biy  the  only  stops  other  than  those  caused  by 
ice  or  other  causes  incident  to  navigation  will  be  at  the  several  Danish  settlements 
of  Proven,  Uppernavik  and  Tessieusak,  for  dogs  and  do^  food,  if  these  have  not 
previously  been  secured.  Arriving  at  Lady  Franklin  Bay  the  permanent  party 
will  be  lauded  and  the  cargo  discharged  with  as  little  delay  as  practicable,  as  near 
the  mouth  of  Watercourse  Creek  and  the  coal  vein  as  \t  y5  \it3wKvca2tj\«i  ^o^x  ^^  ^«*»- 
sel  to  get. 
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As  before  staled,  the  quality  and  accessibility  of  the  coal-vein  will  he 
ined,  and  if  found  satisfactory,  it  will  not  be  necessary  to  leave  any  of  ihc 
coal  i  otherwise,  a  year's  supply — ^say  60  tons,  will  be  left* 

The  Gulnare  should  not  leave  the  sUtion  at  Lady  Franklin  Bay  until  ai  kut 
one  year's  supply  of  fuel  has  been  obtained  from  the  coal  mine  in  that  Ttctnitf, 
or  if  this  cannot  be  obtained,  at  least  sixty  (60)  tons  should  be  left  from  the  siup^l 
supply. 

In  any  event  the  Gulnari  should  not  be  permitted  to  proceed  on  its  rttum 
trip  until  the  officers  of  the  ship  and  of  the  party  shall  have  certified  in  wntiuf 
as  to  the  suitability  and  fitness  of  the  supplies  and  the  apparent  safety  of  die 
station,  a  copy  of  which  certificate  shall  be  brought  back  in  the  vessel. 

It  is  also  thought  that  some  point  should  be  selected  during  ihe  ship's  journey 
northward,  where  supplies  should  be  left  in  1882,  if  a  relief  ship  could  not  by 
that  year  reach  Lady  Franklin  Bay. 

The  Board  is  of  the  opinion  that  there  should  not  be  an  increase  in  the  arms 
now  provided. 

If  all  the  arrangements  of  the  plan  proposed  by  Capt.  Howgale  be  faithfoBy 
carried  out,  it  would  appear  that  proper  precautions  and  safeguards  have  bees 
provided  to  secure  the  safety  of  the  Arctic  Expedition,  and  to  promise  reasona* 
ble  success  in  the  attainment  of  the  objects  for  which  the  expedition  was  or- 
ganized. 

Special  suggestions  in  writing  by  Mr;  Bryan,  of  this  Board,  and  by  SergL 
O.  T.  Sherman,  of  the  Signal  Corps,  accompany  these  proceedings. 

J,  P.  Story.  H.  C.  Chester. 

A.  W.  Greely*  Octave  Pavi'. 

R,  W.  D.  Bryan. 
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OUTLINE   OF   SCIENTIFIC   WORK. 

The  following  plan  for  astronomical,  metereological,  and  magnetic  work  at 
Lady  Franklin  Bay  and  other  stations  in  high  latitudes,  was  prepared  by  Capt 
Howgate,  Lieut.  Story  and  Professor  Abbe,  of  the  Signal  Office,  in  cormpliancr 
with  official  instructions  from  the  Department : 

I, — Magnetic  Work  at  Fixed  Stations. — The  outfit  necessary  for  thif 
work  is  considered  to  be  as  follows  : 

1.  The  Unifilar  Declinometer,  or  the  complete  Magnetometer,  as  made  by 
Fauth  &  Co,,  Washington,  D.  C,  No.  70  of  their  catalogue^  and  costs  about 
$400.  This  should  have  a  set  of  very  light  needles,  as  well  as  the  ordinary 
heavy  ones,  and  is  to  be  used  for  absolute  and  differential  observations  of  declina- 
tion. 

2.  A  Kew  Dip  Circle  to  be  used  for  dip  and  total  intensity,  h  should 
be  compared  with  similar  observations  made  at  Washington,  at  the  Coast  Sun*cy 


Magnetic  Observatory,  before  starting  on  the  expedition^  and  also  after  the  return. 

3.  A  Ship's  Chronometer  very  accurately  rated  in  Mean  Time.  With  these 
instrumenis,  the  declination  dip  and  total  intensity  should  be  determined  on  the 
1st  and  isth  of  each  month. 

The  differential  observations  of  declination  are  to  be  made  with  the  Decli- 
nometer every  day,  three  times  a  day,  namely,  at  7  a.  m.,  3  p.  m,,  and  it  p. 
TO.,  Washington  time,  and  are  to  be  made  by  taking  readings  at  the  first  second 
of  every  minute,  for  fifteen  minutes,  namely  from  7  a,  m.  to  7:15  a.  m;  3  p.  in, 
to  3:15  p.  m.;   II  p.  m.  to  11:15  P-  "*- 

By  this  means  there  will  be  secured  observations  simultaneously  with  the 
Signal  Service  Meteorological  observations,  and  also  simultaneously  with  the  mag* 
netic  observations  made  at  the  observatories  that  pursue  the  Gottingen  plan.  By 
these  means,  also,  data  will  be  obtained  for  showing  the  rapid  fluctuations  to 
which  needles  are  subject  when  an  auroral  disturbance  is  taking  place. 

The  term  days  will  be  the  ist  and  i5lh  of  each  month,  on  which  days,  be- 
sides the  fifteen  minutes*  observations  previously  provided  for,  there  will  be  made 
a  special  set  of  readings  of  the  Declinometer,  at  the  beginning  of  each  five  mm- 
mes  throughout  the  entire  day,  or  if  this  be  not  possible,  then,  at  least,  m  groups 
oi  two  hours  and  fifteen  minutes,  viz.:  from  6:15  a.  m,  to  8:15  a.  m.;  2  p.  m,  to 
^4:15  p.  m.j   10  p.  m,  to  12:15  ^-  ^'f  Washington  time. 

II. — The  Magnetic  Observations  at  Temporary  Stations  By  Trav- 
eling Parties- — The  outfit  for  this  class  of  work  will  be  as  follows  for  each 
party: 

1.  Cassella  Astronomical  Theodolite,  as  made  by  Fauth  &  Co.,  No.  60  of 
€:atalogue,  which  is  considered  decidedly  preferable  to  the  English  make,  it  hav- 
ing 3-inch  circles,  and  costing  $150  with  its  stand.  This  instrument  can  be  used 
§0T  determination  of  latitude,  time,  longitude,  azimuth  and  magnetic  declination, 

2.  Kew  Dip  Circle,  small  size,  to  be  used  for  determination  of  magnetic 
dip  and  intensity. 

3.  Two  Pocket  Chronometers,  kept  accurately  rated  on  mean  time. 

With  these  instruments  the  absolute  dip  and  intensity  should  be  determined 
fit  every  convenient  stopping  place,  and  if  the  party  stays  long  at  any  station, 
these  elements  should  be  determined  each  day,  and  especially  at  7  a.  m.,  3  p.  ra. 
juid  II  p.  m,,  Washington  time,  as  before  directed  for  the  permanent  station. 
iThe  term  day  observations  should  be  also  kept  up  by  the  traveling  parties,  if  they^ 
happen  10  be  at  convenient  stations  on  the  1st  and  15th  of  the  month. 

Observers  will  have  to  be  especially  instructed  in  the  use  of  the  instruments. 
The  best  works  of  reference  are : 

Riddell's  Magnetic  Instructions,  London,  1844.  Admiralty  Manual  of 
Scientific  Inquiry,  1871,  Admiralty  Arctic  Manual,  1875.  Walk er^s  Terrestrial 
ADd  Cosmical  Magnetism,  1866.     Coast  Survey  Special  Instructions. 

The  form  for  records  may  be  those  given  by  Riddell,  with  such  modifica- 
lioiis  as  the  modem  construction  of  magnetic  instruments  may  demand. 
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IlL— Meteorological  OssERViiTioNS. — These  should  be  made  at  least  t 
times  daily,  at  the  exact  hours  of  simultaneous  observations,  7  a.  tn.,  3  p.  ql, 
and  II  p.  m. ,  Washington  time ;  and,  unless  absolutely  impossible  intenneduie 
observations  should  be  made  every  two  or  four  hours,  the  complete  series  being  < 
<i  3>  5r  7*  9  ^^d  ^'  ^*  ^>  ^"d  I  3i  5)  7^  9  ^"^  11  p.  m.  In  case  that  sd(> 
registering  apparatus  is  suyplied,  the  personal  observations  of  those  items  tlul 
axe  so  recorded  need  be  made  only  at  7  a.  m,,  5  p.  m.  and  up.  m.  The  tbo- 
mometers  and  barometers  should  be  of  superior  quality,  and  in  general 
instruments  and  methods  of  instruction  embodied  in  the  Instructions  to  Ob 
Sergeants  of  the  Signal  Corps  should  be  followed.  The  outfit  should  be  thatc 
a  first  class  Signal  Service  Station,  to  which  should  be  added  the  following  sup- 
plementary instruments: 

I,  Self-Recording  Barometer.  2.  Self- Recording  Thermometers,  Re^ 
nault's  Dew  Point  Apparatus.  4.  Vacuum  Solar  Radiation  llierraometcfs.  ^ 
Hick's  Terrestial  Radiation  Thermometors.  6.  Heiss'  Apparatus  for  ConTtr- 
gence  of  Auroral  Beams,  7.  A  number  of  small  india  rubber  balloons  ini 
apparatus  for  filling  them,  for  ascertaining  air  currents,  heights  of  clouds^  eic 

Special  instructions  for  the  use  of  these  instruments  are  scarcely  necessary, 
on  account  of  their  simplicity ;  but,  in  order  to  call  attention  to  many  mioer 
points,  the  observer  should  be  furnished  with  extra  copies  of  the  following  works: 

Signal  Service  Instructions.  Admiralty  Manual  of  Scientific  Inqairy,  Ad- 
miralty Arctic  Manual.  Instructions  to  the  Florence  Expedition.  Pickering"! 
Physical  Manipulation.  Kohlransch's  Physical  Measurements.  Everett's TnBS- 
lation  of  DeschanePs  Natural  Philosophy*  Loomis'  Meteorology.  Buchaof' 
Meteorology.     Kaemtz*  Meteorology, 

Special  attention  is  called  to  the  importance  of  accurate  observations  it 
every  station  of  the  minute  details  of  auroral  phenomena  and  thetr  changeSi 
(see  Stoke  in  the  Arctic  Manual,  page  19,)  which  should  be  recorded  carefuiljF 
by  diagrams  and  otherwise,  together  wuh  the  hour,  minute  and  second  of  tk 
phenomena. 

IV, — Astronomical  Observations,— The  only  astronomical  obserraiioQS 
lecommcnded  as  imperative  are  those  for  determining  latitude,  longitude  lad 
time.  Such  observations  must  be  made  every  day  at  sea,  and  when  traveiiiig* 
The  position  of  the  central  station  must  be  determined  by  observations  made  it 
every  favorable  opportunity,  until  there  have  been  accumulated  at  least  ten  iudfr 
pendent  determinations  of  latitude  and  longitude,  so  that  the  mean  of  all  maj 
be  reasonably  accurate*  The  determination  of  the  errors  of  the  chronocneten 
must  be  made  whenever  practicable  and  the  resulting  corrections  immedialdf 
deduced,  so  that  the  meteorological  and  magnetic  observers  may  be  able  to  xsaist 
tain  strict  simultaneity  in  their  observations. 

As  in  all  the  [>hysical  and  astronomical  observations  to  be  made,  the  %imt 
chronometers  must  be  used,  and  as  these  latter  are   most  conveniently  kept  <m 

nwich  time,  it  is  recommended  that  all  records  and  daily  reckonings  should. 
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ithout  exception,  be  kept  on  Greenwich  mean  time ;  that  is  to  say,  in  the  cor- 
seted chronometer  time. 

It  will  thus  happen  that  the  simultaneous  S.  A/M.  observations  will  be  made 
I  follows:  1  h.  om,  o  j.  a.  m.,  Washington  time;  12  h.  B  m.  12*09  ^*  ^^  ^**» 
ireenwich  time;  12  /i,  47  m,  58.33  s.  P.  M.,  Gcttingen  time.  The  only  appa- 
ttus  recommended  as  outfit  for  parties  is  as  follows: 

L — ^^FoR  Traveling  Parties;  for  each  Party :'^i.  Pistar  Si  Martin's 
IrisiQjitic  Circle,  which  is  considered  preferable  to  the  sextant,  as  it  measures 
irger  angles,  which  arc  oftentimes  imperatively  needed.  The  instruments  should 
B  constructed  with  special  reference  to  use  at  very  low  temperatures, 

K2.     Mercurial,   or   Artificial  Horizon.     3.    Two  Pocket  Chronometers  for     ■ 
ral  station.  I 

ist.     The  Cassella  Astronomical  Theodolite,  as  made  by   Fauth,   as  before      | 
numerated  under  the  head  of  **  Magnetic  Work."     If  this  cannot  be  furnished, 
len  the  astronomical  transit,  capable  of  being  used  in  any  meridian,  should  be 
imished;  but  this  is  more  cumbersome  to  be  set  up,  and  is  not  recommended, 
lithcr  instrument  should  be  especially  constructed  for  use  at  very  low  tempera-     M 
ires,  ■ 

2d,  Pistar's  &  Martin's  Prismatic  Circle,  or  if  not  possible,  the  Sextant 
instructed  by  Fauth,  No.  73  of  this  catalogue,  price,  $110. 

3d,     The  Artificial  Horizons. 

4th,      Four  Box  Chronometers. 

With  these  pieces  of  apparatus  it  is  believed  that  a  skillful  observer  can 
etcnnine  his  position  with  all  needed  accuracy.  The  instructions  to  be  followed  _ 
I  the  use  of  these  instruments  are  to  be  found  in  Chauvenet's  Practical  Astron-  I 
my,  Nautical  Almanac  (U.  S.),  Bowditch's  s-figure  Logarithm  Tables, 

In  the  determination  of  the  errors  of  sextants  and  circles,   reference  should 
e  made  to  the  Memoir  by  Harkness,  in  the  U.  S.  Naval  Observation  for   1869,      ■ 
appendix  I,  page  51. 

On  the  use  of  the  portable  Transit,  the  Zenith  Telescope,  etc.,  if  provided, 
sc  Hilgard  and  others,  in  the  Coast  Survey  volumes  of  observations. 

The  only  purely  astronomical  work  to  w^hich  it  is  recommended  that  special 
ttcntion  be  given  will  consist  in  observing  the  phenomena  of  shooting  stars. 

In  this  class  of  work  the  principal  point  is  the  determination  of  the  radiating 
oinl  for  each  group  of  shooting  stars  that  may  be  seen,  for  which  purpose  the 
bserver  needs  to  be  supplied  with  a  number  of  the  blank  charts  of  stars,  pre- 
ared  by  Prof.  H.  A.  Newton,  or  with  an  equivalent  planisphere. 

extra  observations.  It  is  considered  that  the  following  important  subjects 
tiould  be  recommended  to  the  observer's  attention,  viz  : 

1.     Magnetic  Earth  Currents.     (See  Nipher  on  Earth  Currents,  etc.) 
3.     Tides.     (Earthquakes  and  earth  tremors  of  the  feeblest  kind.) 

3.  Pendulum  Experiments. 

4.  Atmospheric  Electricity, 
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Polarization  of  the  Light  of  the  Atmosphere. 


6.  Spectroscopical  observations  of  the  Aurora  and  ShootiDg  Stars. 

7.  Soundings  to  determine  depths  of  Sea  and  ChanneL 

8.  Temperature  of  the  Sea  Water. 

9.  Density  of  the  Sea  Water. 

10.  Thickness  of  the  Sea  Ice,  the  Ice  Floes  and  the  Icebergs. 

11.  The  preservation  of  specimens  of  air  in  hermetically  sealed  flasks  far 
future  analysis  at  home. 

12.  The  melting  of  large  quantities  of  freshly  fallen  snow,  and  preservatioA 
of  the  resulting  atmospheric  and  meteoric  dust  for  future  microscopical  exaii> 
ination. 

13.  Triangulation  and  charting  of  coast  lines  in  the  immediate  vicinity  of 
the  station,  the  location  of  mountains,  etc.,  for  which  a  simple  plane  table  migltt 
be  provided,  and  a  tape  line  for  measuring  base  lines. 

Complement  of  Men. — It  is  recommended  that  a  chief  observer  and  foor 
assistant  observers  be  detailed  to  carry  out  the  astronomical  and  meteorological 
and  magnetic  observations  herein  provided  for,  and  such  miscellaneous  work  as 
they  are  able  to  attend  to. 

The  chief  should  be  especially  familiar  with  the  astronomical  and  magnetic 
work,  and  be  able  to  instruct  observers  in  their  duties. 


ASTRONOMY. 


ASTRONOMICAL  NOTES  FOR  MARCH,   1881. 

BY  W.  W.   ALEXANDER,  KANSAS  CITY,  MO. 

The  sun  during  this  month  will  appear  to  be  moving  north  at  a  very  fast 
rate,  the  daily  rate  being  about  0.7  of  its  own  diameter.  On  the  20th,  at  5  h. 
a.  m.,  its  center  passes  the  equator  and  also  enters  the  first  sign  of  the  zodiac,  and 
spring  commences.  Mercury,  for  the  first  and  second  days,  will  show  in  the 
west  for  a  few  minutes  after  sunset.  On  the  nth  it  will  be  in  conjunction  with 
the  sun,  after  which  it  will  rise  before  the  sun  and  cannot  be  seen  before  the  end 
of  the  month. 

Venus,  during  this  month,  shines  with  great  brilliancy  in  the  western  sky  for 
about  three  hours  after  sunset.  It  attains  its  maximum  brilliancy  on  the  27th, 
after  which  it  will  gradually  approach  the  sun,  still  increasing  in  apparent  size, 
hni  decreasing  in  biVVWaiicY.    l\s  ^.^^^cttxvx  ^vaxckfcV^t  ow  the  ist  is  26",  on  the  31st 
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41^.     It  is  in  conjunction  with  Saturn  on  the   ist,  being  north  of  that  planet 
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Mars  will  show  for  a  short  time  before  sunrise  in  the  southeast,  but  being 
iquite  smalJ  is  hard  10  find. 

I         Jupiter  will  siill  adorn  the  western  sky  after  sunset.     It  is  gradually  approach- 
ing Saturn,  but  will  not  be  in  conjunction  with  it  during  this  month, 
M  Saturn  sets  a  short  time  after  Jupiter;  its  rings  are  opening  out  to  view,  but 

I  it  is  too  near  the  sun  to  be  observed  to  advantage. 
II  Uranus  is  favorably  situated  for  observation,  being  tn  the  constellation  Leo* 

■ihe  Lion.     It  passes  the  meridian  on  the  4ih,  at  midnight, 
■  Neptune  on  the  22A  will  be  7^  9^   south  of  Venus. 

r  The  Moon,  on  the  evening  of  the  3d,   will  approach  very  near  to  Venus, 

being  within  less  than  its  own  diameter  of  that  planet  at  the  time  of  its  setting. 
Pmiiion  of  the  ConitiUatiom  on  the  I4th^  at  6  h,  jo  m.  in  the  Event  fig. 
Auriga,  the  Charioteer,  occupies  the  zenith.     In  this  constellation  is   situ- 
ated the  bright  star  Capella,  now  a  short  distance  northwest  of  the  zenith. 

The  Milky  Way  spans  the  celestial  vault  like  an  arch  of  nebulous  light,  rest- 
ing on  the  horizon  in  the  north  northwest  and  south  southeast,  and  passes 
through  the  zenith. 

Cygnus,  the  Swan,  is  sinking  below  the  horizon  where  the  Milky  Way  rests 
upon  it  in  the  north  northwest.  It  has  nearly  disappeared  from  view.  Follow- 
ing the  Milky  Way  we  come  to  Cepheus,  the  King,  and  then  to  Cassiopea,  the 
Lady,  in  her  chair.  Next  come  Perseus  and  Auriga  in  the  zenith.  Continuing 
in  the  same  path  toward  the  south  southeast,  we  will  touch  the  eastern  edge  of 
Taurus,  the  Bull  It  may  be  recognized  by  the  Pleiades,  or  Seven  Stars,  as  the 
group  is  commonly  called.  There  are  only  six  stars  in  the  group  visible  to  ordi- 
nary eyes.  An  eye  which  is  good  enough  to  see  seven  will  be  likely  to  see  four 
others^ — eleven  in  all.  A  telescope  of  moderate  power  will  show  from  fifty  to 
sixty.  Another  group  in  this  constellation  is  the  Hyades,  the  principal  stars  of 
which  are  in  the  form  of  the  letter  V,  one  part  of  the  V  being  formed  by  Alde- 
baran,  a  red  star  of  nearly  the  first  magnitude. 

Gemini,  the  Twins,  lies  east  of  Taurus,  across  the  Milky  Way»  The  bright- 
est stars  in  this  constellation  are  Castor  and  Pollux.  Castor,  the  most  northern 
and  western  of  the  two,  is  a  double  star  when  viewed  with  a  telescope  of  moder- 
ate power. 

Cancer,  the  Crab,  lies  east  of  Gemini,  It  contains  no  bright  star.  The 
^nly  remarkable  object  within  its  confines  is  Praesepe^  a  group  of  stars  too  faint 
to  be  seen  singly  with  the  naked  eye,  and  only  appears  as  a  spot  of  milky  light. 
Keeping  on  along  the  milky  way  toward  the  south  southeast,  we  will  pass 
along  the  western  edge  of  Canis  Minor  and  through  Monoceros  and  by  the  east- 
ern edge  of  Canis  Major,  which  contains  Sirius,  the  brightest  star  in  the  heavens. 
A  number  of  bright  stars  south  and  southeast  of  Sirius  belong  to  this  constella- 
tion, making  it  one  of  great  brilliancy. 
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THE  LICK  OBSERVATORY  TELESCOPE. 

The  trustees  of  the  Lick  Observatory  have  finally  closed  the  contract 
the  optical  part  of  their  great  telescope.  There  has  been  considerable 
whether  a  refractor  or  an  enormous  reflector  would  be  selected,  but  the 
is  in  favor  of  the  former.  The  object  glass  is  to  be  three  feet  in  diameter, 
Clarks  of  Cambridge,  Mass.,  are  to  make  it  for  $50^000.  The  mounting 
instrument  is  not  yet  provided  for.  Proposals  will  be  obtained  from  the  priofr 
pal  instrument  makers  of  Europe  and  this  country.  Probably  the  mechaoicti 
part  of  the  instrument  will  cost  as  much  as  the  optical.  It  may  be  three  red 
before  the  telescope  is  finished.  If  the  instrument  proves  successful,  it  will  le 
the  most  efficient  ever  pointed  at  the  heavens.  Its  power  will  exceed  that  of  the 
Puikowa  glass  by  forty- four  per  centum,  and  it  will  be  almost  twice  as  powerful 
as  the  great  telescope  at  Washington,  which  at  present  is  the  best  of  its  kind— 
Scientific  American. 
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CLOUDS— LIGHTNING. 

PROF.  S.    A.    MAXWELL. 

Clouds  and  lightning  stand  in  relation  to  one  another  as  cause  and  elfcct, 

therefore,  in  the  proper  consideration  of  the  former  subject,  more  or  less  mention 
of  the  latter  must  also  be  made. 

"Lightning  consists  of  an  electrical  discharge  between  cloud  and  cloud,  « 
between  a  cloud  and  the  earth,  and  sometimes  between  the  upper  and  lower  pam 
of  the  same  cloud,*'  Such  is  the  definition  given  by  Prof.  Henry  to  that  wonder 
ful  electrical  phenomenon,  so  often  accompanying  storms  in  the  temperate  lod 
torrid  regions  of  the  earth — a  phenomenon  of  such  common  occurrence  *» 
scarcely  to  need  a  definition,  and  yet  so  peculiar  in  its  nature  and  action  as  to 
remain,  even  yet,  to  a  certain  extent  unknown  and  unexplained.  The  discoveiy 
of  the  identity  of  lightning  and  atmospheric  electricity  was  due  to  the  genius  of 
Franklin,  who,  more  than  any  other  philosopher  of  the  eighteenth  century,  con- 
tributed valuable  additions  to  science  by  his  tireless  researches  and  novel  experi- 
ments. 

The  electric  spark  in  its  passage  through  the  air  may  be  viewed  under  diflcr* 
ent  conditions :  hence  arise  those  diflTerent  names, — sheet-lightning,  heat-lightning, 
chain-lightning,  etc.  If  the  spark  is  hidden  by  clouds,  as  it  generally  is  during* 
storm,  and  a  part  of  its  light  is  reflected  from  the  under  side  of  the  cloud»  i>eoplt 
-^ll  it  sheet  lightning.  If  seen  during  the  serenity  of  a  warm  summer  cigtir, 
ling  the  corrugated  edges  of  a  fardistant  storm  cloud,  or  flashing  from  in 
uently  cloudless  hot\xaTa,  vfVOci  ^^^tos  V^tt  ^'t  ^Mx^T-aw^-iKen,  people  say  it  i< 
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lieat-lightning.  Lastly,  if  it  breaks  suddenly  from  the  base  of  the  threatening 
cloud,  and  spans  instantaneously  with  a  jagged  chain  of  blinding  fire  the  inter- 
irening  space  to  the  earth,  then,  it  is  denominated  chain-lightning.  Now,  in 
truth,  these  three  forms  of  lightning  are  identical,  the  diverse  appearances  which 
they  present  being  due  entirely  to  external  conditions. 

Sometimes  there  occurs  a  form  known  as  arborescent  lightning.  This  is 
produced  when  a  spark  of  electricity  passing  along  the  horizontal  base  of  a  cloud 
suddenly  divides  into  several  trunks,  and  these,  sub-dividing  again  and  again, 
produce  the  representation  of  a  tree,  with  limbs  interlacing  one  another  in  a 
network  of  fire.  This  form  in  its  perfection  is  rarely  witnessed.  On  the  evening 
of  August  6,  1870,  a  most  magnificent  exhibition  of  this  species  of  lightning 
occurred.  Hundreds  of  glittering  sparks,  originating  from  one,  darted  along  the 
base  of  the  storm-cloud,  after  the  rain  had  passed.  The  aggregate  length  of  the 
different  ramifications  of  this  single  flash  must  have  exceeded  1 50  miles !  What 
is  remarkable  about  this  form  of  lightning  is  its  comparatively  slow  movement. 
The  duration  of  the  flash  on  this  occasion  amounted  to  as  much  as  two  seconds  \ 
and,  according  to  Arago,  a  flash  of  lightning  requires  only  1-288,000  part  of  a 
second  to  pass  from  a  cloud  to  the  earth,  supposing  the  distance  to  be  a  mile. 
Another  remarkable  example  of  arborescent  lightning  occurred  in  June,  1870. 
In  this  instance,  the  storm  was  coming  up  from  the  west,  though  the  ''  fan-cloud'^ 
had  already  extended  far  to  the  east  Suddenly,  far  in  the  west,  almost  down  to 
the  horizon,  in  fact,  the  electricity  originated,  and,  passing  eastward  along  the 
cloud  in  numerous  diverging  and  ramifying  lines,  finally  terminated  in  the  out- 
lying borders  of  the  cloud,  not  less  than  sixty  miles  from  its  starting  point.  The 
extent  of  this  flash  was  greater  than  any  other  on  record,  so  far  as  I  know,  being 
nearly  ^\q  times  greater  than  any  noted  by  either  Arago  or  Flammarion.  The 
rumbling  of  the  thunder  continued  in  the  west  for  fuWy /our  minuus  SiheT  the 
flash,  and  no  subsequent  flash  occurring,  the  sound  must  have  been  the  result  of 
this  most  remarkable  discharge.  The  flash  must  have  extended  at  least  fifteen 
miles  to  the  east  of  the  point  of  observation,  and  forty-eight  to  the  west  of  it. 
No  rain  was  falling  at  the  time,  and  none  fell  until  an  hour  afterward,  and  then 
but  very  little.  This  was  the  finest  exhibition  of  Nature's  fireworks  that  I  have 
ever  witnessed :  the  surpassing  brilliancy  of  the  flash  and  the  prolonged  detona- 
tions of  the  thunder  combined  to  produce  an  effect  of  astonishing  beauty  and 
grandeur. 

I  will  not  speak  of  the  so-called  gbbular  lightning,  as  I  believe  it  never  ap- 
peared  in  reality,  but  only  as  the  product  of  an  excited  imagination ;  nor  will  I 
make  but  a  single  remark  concerning  St.  Elmo's  fire,  that  peculiar,  lambent  light 
which  b  sometimes  seen  on  church  spires.  This  fire,  resembling  phosphorescent 
light,  sometimes  plays  lightly  over  the  surface  of  depending  projections  of  a 
storm-cloud.  This  phenomenon  was  particularly  noticeable  during  a  storm  on 
the  evening  of  June  7,  1874. 

Lightning  sometimes  appears  of  a  brilliant  white  color,  and  at  other  times  of 
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a  purple  or  rose-colored  tint.  Lieut.  Arthur  mentions  red,  and  also  blue  Ggto>| 
I  aing,  in  his  account  of  the  Barbadoes  hurricane  of  1780,  It  has  been  deter- 
mined that  when  the  cloud  floats  comparatively  near  the  earth  the  lightoiagji 
white,  and  when  occuring  at  great  elevations  the  flaih  is  of  a  reddish  or  purpk 
hue.  The  colored  tints  are  evidently  due  to  the  rarity  of  the  air  ;  for  the  am 
effects  are  produced  when  an  electric  spark  is  made  to  pass  through  the  air  of  i 
partially-exhausted  receiver, 

A  certain  modern  philosopher  says  :  **  It  is  strange  how  strongly  some  crnm 
retain  their  hold  on  the  minds  of  men;"  and  the  tenacious  property  of  error  n 
illustrated  in  the  persistence  with  which  some  meteorologists  uphold  the  thearf 
that  the  rumblings  and  detonations  of  thunder  are  successive  echoes  refiecied 
from  the  clouds. 

Now,  as  every  one  knows,  the  lightning  passing  through  the  atraosphot, 
moves  in  broken,  zigzag  lines,  so  that,  in  one  part  of  its  course  it  may  be  g^iiflf 
cither  toward  ox  from  us,  and  in  another  in  a  line  at  right  angles  or  obliquely  10 
its  former  direction.  From  every  point  of  its  course  the  sound  of  thunder  pro- 
ceeds.  Now  the  velocity  of  sound  is  about  r,ooo  feet  per  second.  Let  us 
suppose  a  portion  of  the  lightning^s  track  2,000  feet  in  length  lies  in  a  line,  the 
more  distant  extremity  of  which  is  2,000  feet  farther  from  us  than  the  oth<r, 
then  will  the  report  of  the  thunder  be  two  seconds  sounding  in  our  ears;  while, 
on  the  other  hand,  should  the  discharge  occur  in  a  line  at  right  angles  to  this  one, 
the  report  would  be  of  but  an  instant's  duration — the  vibrations  reaching  us 
from  all  points  of  the  line  during  a  single  second.  It  is  obvious,  therefore,  dut 
in  the  former  case,  the  intensity  of  the  sound  would  be  but  half  as  greal  as  ta 
the  latter.  The  different  conditions  of  distance,  direction,  and  intensity  of  the 
electric  discharge  are  sufficient  to  account  for  nearly  all  ihe  modifications  of  the 
voice  of  the  thunder,  which  we  inhabitants  of  the  plains  ever  hear.  In  moun- 
tainous districts  there  are  frequently  echoes  from  mountain  sides;  and  this  b  m 
effect  most  natural,  but  the  idea  that  thunder  is  echoed  from  walls  of  vapor,  like 
the  clouds,  is  little  short  of  the  absurd^ — at  any  rate  those  should  not  entertain 
the  idea  who  believe  that  the  sound  of  thunder  can  penetrate  but  twice  as  far  is 
that  of  a  base  drum. 

In  some  of  our  text-books  on  Physical  Geography,  it  is  stated  that  thuodtf 
is  never  heard  at  a  distance  of  more  than  ten  miles.  The  truth  is,  thunder  is  not 
generally  heard  until  the  storm  is  within  forty  miles  of  the  observer's  locality} 
but  it  may  be  heard  from  one  hundred  to  one  hundred  and  fifty  miles^  if  the 
conditions  are  favorable.  When  the  top  of  the  storm  cloud  is  about  teu  degrees 
above  the  horizon,  it  is  then  some  one  hundred  and  fifty  miles  distant.  If  the 
weather  is  very  warm,  it  may  be  even  more  than  this.  If  it  is  moving  in  the 
direction  of  the  observer  it  will  reach  his  locality  within  from  four  to  six  hourSy 
since  these  storms  move>  as  a  general  thing,  from  twenty-five  to  forty  miles  per 
^hour.  Some  storms,  however,  move  much  more  rapidly  than  this.  One  occur- 
Qg  in  May,  1873,  reached  Dubuque^  la.,  at  10.00  a.  m,,  Morrison,  lU.,  at  it, 
and  Ottawa,  lU.j  al  ivoou. 
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When  the  Mineral  Point  tornado  occurred,  May  23d,  1878,  the  summit  of 
the  cloud,  viewed  from  this  locality^  was  about  fourteen  degrees  above  the  hori- 
3K>n,  and  thunder  was  distinctly  heard — distance  about  eighty  miles.  On  the 
same  evenings  lightning  flashes  blazed  constantly  from  a  cloud  about  ten  degrees 
high,  directly  in  the  east.  The  storm  wis  raging  at  the  time  in  the  vicinity  of 
Chicago,  and  the  thunder  was  distinctly  audible.  This  storm  h  id  passed  over 
Whiteside  county  (Illinois),  during  the  afternoon,  and  was  accompanied  with 
terrific  thunder. 

In  the  month  of  June,  1867,  during  a  protracted  drouth,  a  shower  came  up 
one  night  accompanied  with  considerable  electricity.  It  pissed  on  to  the  east, 
wa^rd,  and,  at  sunrise  next  morning,  the  corrugated  edges  of  the  thunder-cloud 
projected  slightly  above  the  horizon.  No  other  clouds  were  visible  \xi  the  heav- 
eas;  yet  thunder  was  distinctly  heard  several  times,  and  even  after  the  cloud 
had  entirely  disappeared.  This  is  sufficient  proof,  with  what  has  gone  before, 
that  thunder  can  be  heard  even  v^ne  h  indrei  and  fifty  miks.  In  the  remarkable 
case  here  noted,  a  light  breeze  from  the  east,  combined  with  certain  other  condi- 
tions, rendered  the  phenomenon  possible.  But  yet,  our  schoolbook  authors  lay 
it  down  as  a  fixed  law  that  thunder  can  be  heard  but  ten  miles !  They  do  not 
make  the  least  allowance  for  varying  conditions.  They  do  not  take  in^^o  consid- 
eration the  fact  that  certain  conditions  of  moisture  of  the  air,  either  more  or 
Ies5,  have  their  modifying  effects ;  nor  do  they  seem  to  know  that  when  the  soil 
h  parched  from  long-coutinued  drouth,  it  then  serves  as  a  ready  transmitter  0£ 
sound. 

The  height  to  which  a  thunder-cloud  ascends  sometimes  exceeds  six  miles. 
When  five  and  a  half  miles  high,  it  can  readily  be  seen  200  miles. 

{To  be  Contmmd\ 
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METEOROLOGICAL    OBSERVATIONS    AT    WASHBURN    COLLEGE, 

TOPEKA,  KANSAS. 

BY  PROF.  J.  T.  LOVEWELL. 

The  last  eleven  days  of  January  were  milder  than  the  first  twenty,  whid 
were  reported  last  month,  but  the  average  temperature  was  only  20®.  The  lowest 
temperature  of  this  decade  was  2^  above  zero,  and  the  average  of  minima  was 
11.6°.  The  first  decade  of  February  was  warmer,  the  average  of  minima  being 
20.5°  above  zero  and  the  mean  temperature  28.8°.  The  last  decade  of  this 
report,  which  closed  Feb.  20th,  shows  that  another  cold  term  has  prevailed,  and 
reports  from  many  quarters  indicate  that  the  storms  have  been  almost  beyond 
precedent  in  their  extent  and  severity.  There  had  been  no  sleighing  in  TopdLa 
until  the  nth  of  February,  when  a  snow  storm  began  that  lasted  more  than  24 
hours.  From  noon  on  the  nth  to  noon  on  the  12th  the  wind  traveled  1129 
miles ;  direction  from  the  northwest.  This  distance  is  greater  by  more  than  100 
miles  than  any  previous  record  since  our  anemometer  was  set  up,  last  May.  The 
velocity  was  upwards  of  50  m.  per  hour  much  of  the  time.  Following  this  weit 
several  days  of  exceedingly  cold  weather — the  minimum  on  the  15th  being  9* 
below  zero,  and  on  the  i6th  11°  below  zero.  On  the  19th  it  was  6®  below  zcra 
Another  snow  storm  occurred  on  the  14th,  and  still  another  on  the  17th.  The 
total  depth  of  snow  at  any  one  time  on  the  prairie,  where  not  drifted  nor  bbwn 
off,  was  seven  or  eight  inches.  There  have  been  many  parhelia  of  great  bril 
liancy,  both  morning  and  evening.  The  lowest  barometer,  28.59,  accompanied 
the  rain  storm  of  the  5th.  In  the  second  decade  the  N.  and  N.  W.  winds  have 
prevailed,  and,  as  usual,  the  barometer  has  been  higher. 

The  following  table  gives  these  results  by  decades : 

RECORDS   DEDUCED    FROM   AVERAGES   OF   DAILY   OBSERVATIONS. 


Temperature. 

Min 

Max 

Mean  of  Max  and  Min 

Range 

7  a.  m • 

2  p.  m 

9  p.  m 

Mean 

Rel.  Humidity. 

7  a.  m 

2p.  m 

9  f».  m 

Mean 

Pressure,  sea-level,  32°  F. 

7  a.  m 

2  p.  m 

9  p.  m 

Biean 

"'IND. 

Mtlet  Traveled 

JN  A   D  Snow. 
Inchet  melted 


Jan.    20th 
to  8Ut. 


li  6 
81.9 
21  8 
%  8 
J5  0 
24.8 
2U  1 
20.0 


29(H) 
2i)00 
29  11 
29.10 

8.956 


Feb.  Ut 
to  11th. 


■\  ■•  \ 


20.5 
87  b 
29  1 
17  0 
24.8 

as  8 

28.9 
28.8 

.86 
.81 
.86 
.84 

28  85 
28  K8 
28  84 
28.84 

8,856 


Feb.  10th 
to  20th 


\ 


8.0 
22.4 
12.7 
19.4 

0.6 
18.7 
12.0 
12.4 


29.08 
29  116 
29  90 
29.08 

4,771 


Meaa. 


a? 

30.7 
2LS 
18.1 
15.4 
25.4 
204 
S0.4 


».0l 
28. 8» 
29  01 
29.91 


S.9 
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DUST  AND  FOG.— BENEFICIAL  EFFECTS  OF  SMOKE. 

Mr.  John  Aitken  recently  read  a  paper  before  the  Royal  Society  of  Edin- 
burg  on  the  origin  of  fogs,  mists  and  clouds.  From  a  great  number  of  experi- 
ments with  moist  air  at  different  temperatures,  to  determine  the  conditions  which 
produce  condensation  of  water  vapor,  he  concludes  that  whenever  water  vapor 
condenses  in  the  atmosphere,  it  always  does  so  on  some  solid  nucles ;  that  dust 
particles  in  the  air  form  the  nuclei  on  which  the  vapor  condenses;  that  if  there 
were  no  dust  there  would  be  no  fogs,  no  clouds,  no  mists,  and  probably  no 
rain ;  and  that  the  supersaturated  air  would  convert  every  object  on  the  surface 
of  the  earth  into  a  condenser  on  which  it  would  deposit  as  dew ;  lastly,  that  our 
breath,  when  it  becomes  visible  on  a  frosty  morning,  and  every  puff  of  steam, 
as  it  escapes  into  the  air  from  an  engine,  show  the  impure  and  dusty  state  of 
the  atmosphere.  These  results  have  been  verified  at  temperatures  as  low  as 
14®  Fah.,  at  which,  however,  there  was  little  cloiidiness  produced,  owing  to  the 
small  amount  of  vapor  in  air  so  cold.  The  sources  of  this  dust  are  many  and 
various;  for  instance,  finely  ground  stone  from  the  surface  of  the  earth,  the  ash 
from  exploded  meteorites,  and  living  germs.  Mr.  Aitken  showed  experimentally 
that,  by  simply  heating  any  substance,  such  as  a  piece  of  glass,  iron  or  wood,  a 
fume  of  solid  particles  was  given  off,  which,  when  carried  along  with  pure  air  into 
a  receiver,  gave  rise  to  a  dense  fog  mixed  with  steam.  So  delicate  is  this  test 
that  the  hundredth  of  a  grain  of  iron  wire  will,  when  heated,  produce  a  distinct 
haziness  in  the  receiver.  By  far  the  most  active  source  of  these  fog-producing 
particles  is,  however,  the  smoke  and  sulphur  given  off  by  our  coal  fires;  and  as 
even  gas  grates  will  not  prevent  the  emission  of  these  particles,  Mr.  Aitken 
thinks  it  is  hopeless  to  expect  that  London,  and  other  large  cities  wherein  such 
fuel  is  used,  can  ever  be  free  from  logs.  However,  inasmuch  as  more  perfect 
combustion  will  prevent  the  discharge  of  soot  flakes,  these  fogs  may  be  rendered 
whiter,  purer,  and  therefore  more  wholesome,  by  the  use  of  gas  grates,  such  as 
that  recomended  by  Dr.  Siemens.  Mr.  Aitken  also  drew  attention  to  the  deodor- 
izing and  antiseptic  powers  of  smoke  and  sulphur,  which,  he  thinks,  probably 
operate  beneficially  in  killing  the  deadly  germs  and  disinfecting  the  foul  smells 
which  cling  about  the  stagnant  air  of  fogs,  and  suggests  caution  lest,  by  suppress- 
ing smoke,  we  substitue  a  greater  evil  for  a  lesser  one. — Scientific  American. 
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Natural  Science  and  Religion,  by  Asa  Gray.    pp.  iii,  octavo.     Chas.  Scrib- 
ner's  Sons,  N.  Y.,  1880,  $1.50. 

This  little  work  is  made  up  of  two  lectures  delivered  by  Prof.  Asa  Gray  to 
the  Theological  School  of  Yale  College ;  the  first  upon  Scientific  Beliefs,  and  the 
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second  upon  The  Relations  of  Scientific  to  Religious  Belief;  and,  since  whatever 
this  eminent  naturalist  contributes  to  the  literature  of  science  carries  with  it  in- 
disputable force  and  weight,  it  is  unnecessary  to  say  that  they  comprise  the  sum 
of  what  is  known  and  believed  by  the  best  and  most  profound  thinkers  and  ex- 
perimenters in  natural  science  and  biology.  His  vast  experience  and  skilled 
observations  give  him  a  position  among  scientists  that  few  Americans  occupy,  and 
these  lectures  are  read  by  old  and  young,  creationists  and  evolutionists,  with  re- 
spect and  confidence. 

In  the  first  lecture  he  traces  the  rise  and  abandonment  of  numerous  beliefs; 
as  that  plants  and  animals  are  composed  of  different  ultimate  materials,  whereas 
the  essential  oneness  of  the  two  kingdoms  of  organic  nature  is  now  a  new  article 
of  scientific  creed ;  the  idea  that  the  characteristic  features  of  an  animal  were  a 
mouth  and  a  stomach,  whereas  it  is  now  known  that  entozoa  feed  like  rhizophytes 
and  turbellarias  and  their  relatives  have  no  alimentary  canal,  the  food  taken  by 
what  answers  to  mouth  passing  as  directly  into  the  general  tissue  as  does  the  ma- 
terial which  a  parasitic  root  imbibes  from  its  host  or  an  ordinary  root  from  the 
soil ;  more  recently,  even  the  faculty  of  automatic  movement  is  believed  to  belong 
to  certain  vegetables  instead  of  being  a  special  attribute  of  animals  only. 

The  hypotheses  of  natural  selection,  origin  of  species,  etc.,  are  all  taken  up 
in  their  turn  and  explained  in  the  light  of  the  most  modern  discoveries,  and  their 
errors  as  well  as  their  established  facts  clearly  and  fairly  pointed  out. 

In  the  second  lecture  the  distinguished  and  venerable  author  considers  the 
attitude  that  thoughtful  men  and  Christian  believers  should  take  respecting  the 
scientific  beliefs  of  the  present  day  and  how  they  stand  related  to  beliefs  of  another 
order.  In  reference  to  Darwinism,  which  he  declares  to  be  entirely  and  clearly 
distinct  from  monistic  and  agnostic  philosophy,  he  says: — **As  theists  we  are  not 
debarred  from  the  supposition  of  supernatural  organization,  mediate  or  immedi- 
ate. But  suppose  the  facts  suggest  and  inferentially  warrant  the  conclusion  that 
the  course  of  natural  history  has  been  along  an  unbroken  line ;  that — account  for 
it  or  not — the  origin  of  the  kinds  of  plants  and  animals  com^s  to  stand  on  the 
same  footings  as  the  rest  of  nature.  As  this  is  the  complete  outcome  of  Darwin- 
ian evolution,  it  has  to  be  met  and  considered."  Christian  theists  *•  should  not 
denounce  it  as  atheistical  or  as  practical  atheism  or  as  absurd,"  but  give  it  the 
most  complete  investigation  from  the  highest  summits  of  scientific  knowledge  and 
research. 

As  before  stated,  there  is  no  work  on  this  subject  more  deserving  of  our 
studious  and  respectful  examination. 


History  of  the  Christian  Rkligion  to  the  Year  200.     By  Charles  B.  Waite, 
A.  M.;   pp.  455,  8  vo.     Chicago;  C.  V.  Waite  &  Co.,   1881.     For  sale  by 
M.  H.  Dickinson.    $2.50. 
The  author  of  this  work  claims  that  his  intent  to  publish  it  was  formed  after 

ascertaining  facts  and  arriving  at  conclusions  which  appeared  of  great  importance, 
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and  which  had  never  before  been  made  fully  known.  He  also  assumes  that  it 
will  be  found  ihe  most  complete  record  of  the  events  connected  with  the  Chris* 
tian  religion  during  the  first  two  centuries  which  has  ever  been  presented  to  the 
public.  Whether  these  assumptions  are  fully  borne  out  is  possibly  question able» 
but  that  the  work  is  the  result  of  extensive  reading  and  study,  both  of  ancient 
and  modern  writers,  and  therefore  well  worth  the  examination  and  investigation 
of  all  readers,  is  unquestionable. 

The  book  is  divided  into  six  periods*  First,  The  Apostolic  age.  A,  D.  30  to 
A.  D,  80;  second,  the  Apostolic  Fathers,  A.  D.  Soto  120;  third,  the  Three 
Apochryphal  Gospels,  A.  D.  120  to  130;  fourth,  Forty  Years  of  Christian  Writ- 
ers, A.  D.  130  to  170,  fifth,  the  Four  Canonical  Gospels,  A.  D,  170  to  185; 
sixth,  close  of  the  Second  Century,  A.  D.  185  to  200. 

The  first  statement  that  attracts  attention  is  that  the  gospels  of  the  first  cen- 
tury, with  the  exception  of  the  epistles  of  Paul,    the  one  epistle  of  Clement  of 
Kome,   a  few   legends  and  tradition,   etc.,  are  lost;  also  the  great  body  of  the 
Christian  literature  of  the  second  century  has  been  destroyed.     Later,  the  author 
states,  in  a  review  of  the   third  and  fourth   periods,  that  in  the  whole  mass  of 
Christian  literature  cited  by  him,  including  the   writings  of  twenty-six  Christian 
authors,  besides  others  of  note,  there  is  not  to  be  found  a  single  mention  of  the 
canonical  gospels ;  not  a  reference  to  Matthew,    Mark,    Luke  or  John,   as   the 
amhor  of  a  gof^pel.     Still  later,   he  states,   as  a  result  of  his  investigation,  that 
•'no  evidence  is  found  of  the  existence,  in  the  first  centoiry,  of  either  of  the  fol- 
lowing doctrines :  the  immaculate  conception,  the  miracles  of  Christ  or  his  mate- 
rial resurrection.     Finally,   he  declares  that,   notwithstanding  all  these  absences 
and  failures  in  what  are  usually  regarded  as  authoritative  writers  and  doctrines, 
the  divine  teachings  of  Christ,   **  unlike  the  books  referred  to,  can  be  traced  back 
to  well  authenticated  records  of  the  first  century**' 

Giving  Mr.  Waite  all  credit  for  laborious  overhauling  of  authorities  among 
early  and  later  writers,  and  accepting  his  copious  quotations  as  correct,  and  even 
nUowing  that  his  motives  and  purposes  in  the  investigations  he  has  made  were 
Ipure  and  in  the  interest  of  exact  history,  we  yet  fail  to  be  convinced  that  he  has 
had  access  to  better  authorities  or  has  read  them  to  better  effect  than  the  thou- 
sands of  scholars  who  have  preceded  him,  who,  doubtless,  were  actuated  by  as 
lofty  motives  in  their  researches,    and  who,   doubtless,  were  as  honest  in  their 

■conclusions,  though  differing  so  widely  from  his  own, 

p 


Mr,  Waite  fixes  the  date  of  the  canonical  gospels  approximately  thus :  Luke, 
lA.  D.  170:  Mark,  175;  John,  178;  Matthew,  180,  It  seems  impossible  that 
such  writers  as  Ongen  and  Irenieus,  whf»se  testimony  shows  that  Matthew's 
pospel  was  written  about  A,  D.  58  to  60,  should  be  so  far  mi  taken  j  while  the 
Internal  evidence  of  Mark's  gospel  (xiii-13,  24,  53),  proves  that  it  written  before 
the  destruction  of  Jerusalem.  Luke's  gospel  is  known  to  have  been  in  use  before 
|A.  D.  i2o»  and  the  internal  evidence  (Acts  i,  i),  proves  that  it  was  written  before 
Ihe  Acts,  which,  since  the  latest  time  actually  mentioned  in  the  latter  is  the  ^«.^\sid 
uring  which  Paul  lived  at  Rome,  m  ust  have  been  beloi^  v\ie  ^^^t  ^v  \^^  ^"^^V 
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was  written  later,  probably  during  his  sojourn  at  Ephesus,  in  A.  D.  66,  or  per* 
haps  as  late  as  78.  Scholars  of  the  roost  undoubted  erudition  and  fairness,  after 
the  most  laborious  and  careful  research,  have  agreed  upon  these  dates,  whid 
have  thus  far  withstood  all  efforts  to  materially  change  them. 

Many  other  statements  of  Mr.  Waite  are  in  direct  conflict  with  the  ordinarily 
accepted  beliefs  of  the  Christian  world,  and  many  of  the  authorities  relied  upon 
by  him  are  rejected  by  other  scholars ;  but,  as  we  have  before  said,  his  book  shows 
the  expenditure  of  laborious  examination  of  many  authors,  and  will  be  an  inter- 
esting study  for  all  classes  of  readers. 


Chapters  From  the   Physical  History  of  the  Earth.      By  Arthur  Nicols 
F.  G.  S.,  F.  R.  O.  S.  ;  ip.   281,  12  mo  ;   Harper  &  Bros.,  New  York;  For 
Sale  by  Kansas  City  Book  and  News  Co.;  $1.50. 

The  object  of  the  author  of  this  work  in  adding  another  to  the  long  list  of 
geological  text-books,  is  to  bring  the  information  we  have  on  the  subject  to  a 
focus  and  direct  it  to  the  elucidation  of  the  physical  and  biological  history  of  our 
planet.  The  work  is  divided  into  two  parts.  Geology  and  Palaeontology,  each 
comprising  six  chapters  on  the  appropriate  subjects  which  are  treated  ably  and 
comprehensively.  The  Palaeontological  part  wiH  be  found  especially  full  and 
valuable,  since  in  that  department  it  is  possible  to  present  new  facts  and  dis- 
coveries, and  advance  the  new  theories  growing  out  of  them.  The  last  chapter, 
that  on  Fossil  man,  sets  forth  fully  the  Monogenistic  and  Polygenistic  theories; 
man's  position  on  the  earth,  zoologically  considered ;  his  structure  and  relation- 
ships with  lower  animals;  growth  of  speech,  etc.,  etc.,  with  an  account  of  the 
very  latest  discoveries  of  human  foss>l  remains,  and  the  opinions  of  the  most 
scientific  men  of  the  present  day  regarding  man's  antiquity. 

One  marked  improvement  in  this  book  over  most  geological  works  is,  that 
in  place  of  the  old  engravings  that  have  been  handed  down  from  the  days  of 
Hitchcock,  a  number  of  new  ones  are  introduced  to  illustrate  the  text  This 
will  be  appreciated  at  least  by  all  middle  aged,  or  elderly  readers,  to  whom  the 
others  have  long  since  become  more  familiar  even  than  **  household  words." 


Curious  Myths  of  the  Middle  Ages:  By  S.  Baring-Gould,  M.  A. ;  pp.  453, 
12  mo.  Boston:  Roberts  Brothers,  1880.  For  sale  by  M.  H.  Dickinson, 
$1.50. 

Among  the  mediaeval  myths  described  and  explained  in  this  volume  are  those 
of  the  Wandering  Jew;  Prester  John;  The  Divining  Rod;  The  Seven  Sleepers 
of  Ephesus;  William  Tell;  Anti-Christ  and  Pope  Joan  ;  The  Man  in  the  Moon; 
St.  George;  The  Fortunate  Isles,  and  many  more;  all  of  which  are  handled 
f  imiliarly  and  skillfully  by  the  author.  He  has  selected  myths  of  whose  origin 
and  history  very  little  is  really   known  by  most  readers,  although  their  titles  are 
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well  known  to  all  In  doing  this  work  he  has  laid  under  obligations  the  mass  of 
the  reading  public,  who  are  also  indebted  to  the  publishers  for  their  part  of  the 
work. 


Spanish  Self-Taught.     By  Franz  Thimm;  pp.  85,  12  mo.j  Kansas  City  Book 
and  News  Co.,  1880;  25  cents. 

This  will  be  found  a  very  useful  hand-book  to  the  people  of  the  West,  so 
many  of  whom  have  business  and  social  relations  with  those  of  Old  and  New 
Mexico,  where  Ihe  Spanish  language  is  almost  universally  spoken.  It  consists  of 
a  granimar  and  a  reader,  with  English  pronunciation  and  translation  of  every 
word,  phrase,  and  sentence ;  so  that  by  it  alone  a  stranger  can  make  himself  un- 
derstood by  a  native  wherever  the  Spanish  language  is  spoken,  or  written. 


I 
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Transactions  of  the  Wisconsin  Academy  of  Sciences,  Arts  and  Letters. 
Vol  I  1870^2,  Vol  II  1873-4,  Vol  HI  1875-6,  Vol.  IV  1876-77.  Proceedings 
of  the  Boston  Society  of  Natural  History ;  Vol.  XIX.  Part  1,  October,  1876,  to 
March,  1877;  Part  2,  March,  1877,  to  May,  1877  j  Part  3,  May,  1877,  to  March^ 
1878;  Part  4,  March-April,  1878.  Vol  XX.  Part  i,  May  to  November,  1878;! 
Part  2,  November,  1878,  to  April,  1879;  Part  3,  April,  1879,  *^  January,  1880, 
Archaeological  Explorations  of  the  Literary  and  Scientific  Society  of  Madison viJlei 
Ohio,  Part  i»  1878-9;  Part  2,  September  i  to  December  31,  1879;  Part  3, 
January  to  June  30,  1880.  Proceedings  of  the  Iowa  Academy  of  Sciences, 
X87S-80.  Forest  and  Forestry,  from  Report  of  State  Board  of  Agriculture  of  1880, 
t)y  Thos.  Meehan ;  On  the  Timber  Line  of  High  Mountains,  from  Proceedings 
■of  the  Academy  of  Natural  Sciences  nf  Philidelphiai  1880,  by  Thos.  Meehan,  The 
Geology  of  Central  and  Western  Minnesota,  Preliminary  Report  of  Warren 
Upham*  Assistant  State  Geologist,  1879;  Th»*  Succession  of  Glaciil  Deposits  of 
New  England,  by  Warren  Upham.  The  Ktndergirten  Messenger  and  the  New 
Education,  Syracuse*  N.  Y.,  1881,  $1,00 per  annum;  Hardwicke's  Science  Gossip, 
January,  r88i,  London,  5d.  Proceedings  of  the  Poughkeepsie  Society  of  Natural 
Science,  October,  1879,  to  July,  18S0.  Quarterly  Report  of  the  Kansas  State 
Board  of  Agriculture,  for  the  quarter  ending  December  31,  1880,  J.  K,  Hudson, 
Secretary,  Circular  (No.  4)  of  Information  of  the  Bureau  of  Education,  Rural 
School  Architecture,  with  lUustraiions;  Circular  No,  5,  English  Rural  Schools. 
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SCIENTIFIC    MISCELLANY. 


DEEP  SEA  DREDGING. 

In  the  opinion  of  Prof.  A.  E.  Verrill  of  Yale  College,  the  recent  deep-set 
dredging  expedition  off  the  coast  of  Rhode  Island^  on  the  edge  of  the  Gulf 
Stream,  under  the  auspices  of  the  United  States  Fish  Commission,  proved  the 
most  successful  ever  sent  out  by  this  or  any  other  country.  In  three  days  more 
specimens  were  obtained  than  by  any  other  expedition  in  as  many  months.  In 
deed,  the  English  expedition  on  the  Challenger,  which  was  at.  work  deep-sea. 
dredging  for  five  years  continuously,  did  not  accomplish  more  or  get  a  larger 
collection. 

The  dredging  was  done  from  seventy-five  to  one  hundred  and  fifteen  miles 
south  of  Newport,  in  the  region  known  on  the  charts  as  Block  Island  soundings, 
the  depth  of  the  water  being  from  one-quarter  to  three-quarters  of  a  mile.  The 
specially  constructed  steamer  Fish  Hawk,  fitted  up  with  the  most  approved  scien- 
*tific  appliances,  was  used,  and  the  expedition  was  under  the  direct  charge  of  Profc 
Baird  of  Washington.  The  ground  was  especially  favorable.  A  peculiar  beam 
trawl  was  used  for  scraping  the  bottom  of  the  ocean.  It  was  a  net  forty  or  fifty 
feet  long.  The  mouth  of  it  was  spread  open  by  an  oak  beam  fifteen  feet  long  and 
six  inches  in  diameter.  The  beam  rested  upon  heavy  iron  runners,  to  keep  the 
net-work  bag  about  two  feet  off  of  the  bottom.  The  lower  side  of  the  mouth  of 
the  net  was  formed  of  a  receding  rope,  weighted  with  lead.  This  rope  dragged 
along  the  bottom  and  scraped  the  shell-fish,  shells  and  what  not  into  the  net  Fish 
swimming  at  that  depth  were  also  scooped  in,  and  once  inside  they  were  entangled 
in  pockets  that  prevented  their  escaping. 

This  trawl  would  be  thrown  out  and  drawn  along  behind  the  steamer,  making 
a  swath  half  a  mile  long  and  twelve  or  fifteen  feet  wide.  Then  a  powerful  hoist- 
ing engine  would  be  set  to  work  and  the  trawl  and  its  contents  hoisted  aboard  the 
steamer.  As  many  as  four  thousand  pounds  weight  of  stuff  would  be  taken  from 
the  bottom  of  the  ocean  each  time  the  trawl  was  hoisted.  Two  barrels  of  alcohol 
a  day  were  used  in  preserving  rare  specimens.  To  put  them  in  shape  will  be  the 
work  of  weeks.  To  thoroughly  arrange  and  classify  the  thousands  of  specimens 
obtained,  will  occupy  the  commission  all  winter.  Most  of  this  work  will  be  done 
by  Prof.  Verrill  and  his  assistants. 

Eighteen  species  of  fish  were  caught  heretofore  unknown  and  undescribed, 
besides  others  known  to  Greenland  and  Northern  Europe,  but  not  to  our  coast; 
also  a  wonderful  variety  of  crabs,  shrimp  and  lobster-like  creatures,  some  of  them 
very  handsome,  and  forty  species  of  them  entirely  new.  One  hundred  and  fifty- 
five  different  kinds  of  shells,  one  hundred  and  fifteen  of  them  not  before  known 
on  this  part  of  the  coast,  fifty-five  not  known  as  inhabitants  of  American  waters^ 
and  thirty  wholly  unknown  to  scientists  heretofore,  were  obtained.  In  addition, 
^  new  kinds  of  dev\\-fvsVv,  oii^  a\io>x\.  ^  ^oca.  Voyv^\  two  hundred  specimens  of  a 


tw  and  pretty  squid,  and  twenty  new  kinds  of  star-fish  were  talcen.     Of  these 

Ir-fish  thousands  of  specimens  were  netted^  some  of  exceeding  beauty.      Quite 

number  of  new  species  of  corals  were  caught,  some  of  them  being  brought  up 

ihe  bushel.     Of  fan  coral  some  beautiful  specimens  were  obtaiued.   Hundreds 

sea  anemones,  brilliantly  colored,  some  of  them  measuring  a  foot  across,  de- 

;hted  the  eyes  of  the  men  of  science.    One  strange  discovery  was  a  worm  inhab- 

ttg  a  quill  like  a  goose-quill.     The  quills  were  about  a  foot  long,  and  soon  after 

ing  taken  out  of  the  water  grew  so  hard  that  they  could  be  and  were  used  for 

tns.     They  stood  up  in  the  mud  al  the  bottom  of  the  sea.     The  worms  inside 

tre  opal-colored,  and  when  taken  out  of  their  strange  tenements  glistened  and 

sen  ted  a  rather  pretty  appearance,  so  far  as  color  was  concerned*     They  were 

cd  up  by  thousands,  and  none  of  the  scientific  men  ever  heard  of  them  before. 

The  discovery  was  made  that  the  tilefish  isplentier  than  the  cod.     A  Glouces 

fisherman  last  winter  hauled  in  the  first  tilefish.     Since  then  few  have  been 

ught.     Prof.  Verrill,  however,  caught  three  with  a  perpendicular  trawl  line.  On 

ening  their  stomachs  he  found  therein  some  of  the  rarecrustacege  that  abounded 

rreabout,  and  he  knew  it  was  their  feeding  ground.     He  is  satisfied  that  they 

pleniier  there  in  season  than  codfii^h  ofl  Block  Island.     One  of  the  fish  caught 

kighed  fifty  pounds.     The  tilt  fish,  as  described  by  Prof.  Verrill,  is  a  magnificent 

1  of  a  light,  yellow-brown  color,  shaped  like  a  seabass,  and  spotted  all  over 

*ti  yellow.     It  is  fine  eating,  and  he  is  convinced  that  it  is  destined  to  become  a 

roriie  market  fish,  now  that  it  is  known  where  it  can  be  readily  caught. 

All  of  the  fish  caught  by  the  dredges  have  gone  to  the  headquarters  of  the 
mmission  in  Washington.  The  other  specimens  came  here  in  many  boxes  a 
r  days  ago,  and  the  work  of  arranging  them  is  now  being  pushed  forward.  As 
my  as  one  hundred  series  of  the  various  specimens  will  be  made  up  and  dis 
>uted  among  the  museums  of  the  country,  the  first  choice  going  to  the  National 
iseum  at  Washington,  the  second  to  the  Peabody  Museum  here,  the  third  to 
f  museum  at  Cambridge,  and  so  on.  A  complete  and  detailed  report  will  also 
made  by  the  commission. 

The  records  of  the  temperature  at  different  depths  were  always  made  with 
Sat  care.  At  a  depth  of  from  too  to  142^  fathoms  the  temperature  was  usually 
51°  to  53°  Fahrenheit.  From  142^  to  325  fathoms  it  was  from  42^  to  43"*, 
at  500  fathoms  it  was  40°.  The  pressure  at  500  fathoms  or  over  was  very 
at — sufficient  to  crush  and  press  together  ihe  wood  that  incased  the  thermome- 
uotil  it  w^as  a  shapeless  mass,  and  to  so  press  the  rope  used  to  lower  the  instru- 
t,  that  it  came  up  hardened  and  squeezed  together  until  it  resembled  a  bar  of 
lal. 

In  the  nine  years  the  Fish  Commission  has  been  established  it  has  dredged  in 
00  localities  (both  shallow  and  deep  waters),  between  Long  Island  Sound  and 
Jifax,  and  out  as  far  as  200  miles  ;  but  never  before  did  they  have  such  good 
ik  as  last  month  on  the  Fish  Hawk. — N,   K  Sun. 
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GOUR,    THE   RUINED   AND    FORGOTTEN   CAPITAL  OF   BENGAL. 

Among  the  marked  peculiarities  of  AngloJadians  is  one  which  we  knr  I 
never  heard  fully  explained.     As  a  rule,  they  know  nothing  about  lodit.    Tk^' 
arc  not  interested  in  it,  and  do  not  study  it>  do  not  take  even  the  trouble  to  act 
the  wonderful  things  of  which  the  countiy  is  full     We  should  like  to  know  bof 
many  Anglo-Bengalees  know  anything  of  the  marvelous  city  of  which  the  na« 
stands  at  the  head  of  this  article;   Gour,  the  ruined  capital  of  Beogal,  the  G4D|i 
Regia  of  Ptolemy,  where  Hindoo  kings  are  believed  to  have  reigned  a,ooo  yean 
ago,  where  semi-dependent   Mussulman  rulers  undoubtedly  governed    B«ngil 
before  Richard  Coeur  de  Lion  died,  and  where  Kai  Kaus  Shah,  1291,  founded  1 
sovereignly,  which,  under  the  different  dynasties,  one  of  them  Abyssian,  endu!t4 
to  1537.     These  kings  made  Gour,  by  degrees,  one  of  the   greatest  cities  inlbe 
world  —greater,  as  far  as  mere  size  is  concerned,  than  Babylon  or  London,    Mf. 
Ravenshaw,  a  civilian,  who  took  photographs  of  every  building  he  could  rcadi, 
photographs  published  stnce  his  death,  believes  the  ruins  to  cover  a  space  froo 
fifteen  10  twenty  miles  along  the  old  bed  of  the  river,  by  three  miles  in  dcpiK, 
a  space,  which,  after  allowing  for  the  rich  native  method  of  life,  with  its  endlesi 
gardens  and    necessity  for  trees,  must  have  sheltered  a  population  of  at  least 
2.000,000,     These  kings  must  have  been  among  the  richest  monarchs  of  thdr 
time,  for  they  ruled  the  rice  garden  of  the  world,  Eastern    Bengal,  where  rice  I 
yields  10  the   cultivator   160  per  cent;    they  controlled  the  navigation  of  the 
Ganges,   and  their  dominion  stretched  down   to  the  Orissa,   where   the   native 
princes— how  strange  it  sounds  now,  when  Orissa  is  a  province  forgotten,  except  | 
for  an   awful  famine!— were  always  defeating  their  troops.     They  spent  ibdf 
wealth  necessarily  mainly  on  a  mercenary  army,  often   in  revolt,  for   their  BaK 
galees  could  not  fight  the  stalwart  peasants  who  entered  the  army  of  the  Kings 
of  Behar,  and  their  fleet  could  not  always  protect  the  weak   side  of  the  capita!; 
but  they  covered  the  city  with  great  structures,  opened   **  broad,  straight  streets* 
lined  with  trees,"  and  built  inner  and  outer  embankments  of  this  kind : 

**The  boundary  embankments  still  exist ;  they  were  works  of  vast  bbofi 
and  were,  on  the  average,  about  40  feet  in  height,  being  from  180  to  100  tifet 
thick  at  the  base.  The  facing  throughout  was  of  masonry,  and  numerous  builil- 
ings  and  edifices  appear  to  have  crowned  their  summits  ;  but  the  whole  of  the 
masonry  has  now  disappeared,  and  the  embankments  are  overgrown  with  a  dcniC 
jungle,  impenetrable  to  man,  and  affording  a  safe  retreat  for  various  beasts  of  prey. 
The  eastern  embankment  was  double,  a  deep  moat,  about  150  yards  wide,  sq* 
rating  the  two  lines.  A  main  road  ran  north  and  south  through  the  city,  id 
course  being  still  traceable  by  the  remains  of  bridges  and  viaducts.  The  western 
face  of  the  city  is  now  open,  and  probably  always  was  so,  having  been  weU  pro- 
tected by  the  Ganges,  which,  as  has  already  been  observed,  ran  under  its  walk 
In  the  center  of  the  north  and  south  embankments  are  openings,  showing  thU 
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these  fortifications  have  been  perforated  to  afford  ingress  to  and  egress  from  the 
-city.     At  the  northern  entrance  there  are  no  remains^  but  at  the  southern  still 
-Stands  the   Kutwali  gate,  a  beautiful   ruin,  measuring  fifty  one  feet  in   height, 
tinder  the  archway.     Within  the  space  inclosed  by  these  embankments  and   the 
-river  stood  the  City  of  Gour,  proper,  and  in  the  southern  corner  was  situated  the 
fort,  containing  the  palace,  of  which  it  is  deeply  to  be  regretted  that  so  little  is 
left.      Early  in  the  present  century  there  was  much  to  be  found  here  worthy  of 
note,  including  many  elegantly  carved  marbles ;  but  these  are  said  to  have  be- 
come the  prey  of  the  Calcutta  undertakers  and  others  for  monumental   purposes. 
On  the  roadside,  between  the  palace  and  the   Bhagirathi   River,  there   now  lies 
split  in  twain  a  vast  block  of  hornblende,  which,  having  been  carried  thus  fiir, 
has  been  dropped  and  left  as  broken  on  the  highway,  to  bear  its  testinony  against 
the   spoilers.     Surrounding  the  palace  is  an  inner  embankment  of  similar  con- 
struction to  that  which  surrounds  the  city,  and  even  more  overgrown  with  jungle, 
K  deep  moat   protects  it   on  the  outside.      Radiating  north,    south,    and  east 
xa  the  city,  other  embankments  are  to  be  traced,  running  through  the  suburbs, 
d  extending  in  certain  directions  for  thirty  or  forty  miles.     These  include  the 
Tcat  causeways  or  main  roads  leading  to  the  city,  which  were  constructed  by 
;al(an  Ghivasuddin,     The  greater  part  of  them  were  metaled,  and  here  and 
here  they  are  still  used  as   roads,  but  most  of  them   are,   like   those  within  the 
aty,  overgrown  with  thick  jungle" 

Within  the  embankment,  ten  miles  by  three,  the  kings  constructed  splendid 
mosques  by  the  dozens;  palaces,  pubhc  buildings,  deep  and  huge  reservoirs,  and 
so  many  houses,  that  after  three  centuries  of  spoilation,  **  there  is  not  a  village, 
Scarcely  a  house,  in  the  district  of  Maldah  (which  is  as  big  as  an  English  county), 
or  in  the  surrounding  country,  that  does  not  bear  evidence  of  having  been  par- 
tially constructed  from  its  ruins.  The  cities  of  Murshidabad,  Maldah,  Rajamahal 
and  Rangpur,  have  almost  entirely  been  built  with  materials  from  Gour,  and 
even  its  few  remaining  edifices  are  being  daily  despoiled."  The  kings  built  in 
brick  and  stone,  and  used  for  many  mosques  a  material  which  Mr.  Ravenshaw 
»lls  marble,  but  is  more  like  what  a  hard  freestone  would  be  if  it  could  be  a 
leep  coal-black.  The  quarries  from  which  the  material  was  obtained  are  still,  as 
far  as  we  know,  uncertain  ;  but  it  must  have  existed  in  enormous  quantities;  it 
teok  the  chisel  perfectly,  and  it  appears  inaccessible  even  in  that  destructive  climate, 
to  the  effect  of  time.  We  have  seen  a  mantelpiece  of  it,  engraved  with  the  Mo- 
hammedan profession  of  faith,  known  to  be  Soo  years  old,  and  the  letters,  cut  to 
the  depth  of  a  line,  are  as  clear  as  if  the  work  had  been  done  yesterday.  The 
Cour  architects  built  splendid  Saracenic  arches,  gateways,  and  domes,  and 
spared  no  expense  or  time  on  elaborate  decoration,  in  a  style  which  deserves  sep* 
arate  study,  for  it  marks  the  deep  infiuence  of  Hindoo  antiquities  on  men  who 
-were  recently  Mussulmans,  and  probably  Moors  from  Spain.  There  is  evidence 
that  the  grandeur  and  luxury  of  the  city  made  a  deep  impression  in  Asia,  for  in 
one  or  two  of  the  later  Arabian  stories  it  is  treated  as  country-folk  treat  London ; 
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while  its  civilization  and  polish  so  impressed  the  people,  that  to  this  hour  a  B» 
galee  Pundit,  desirous  of  describing  and  honoring  his  native  tongue,  calls  it  not 
Bengalee,  but  Goureye  bhasha^  ''The  tongue  of  Gour,"  just  as  a  Frendma 
says,   '*That  is  Parisian." 

And  then,  as  it  were  in  a  day,  the  city  died.  The  native  tradition  is  thi* 
it  was  struck  by  the  wrath  of  the  gods,  in  the  form  of  an  epidemic,  which  sfcf 
the  whole  population ;  but  it  is  more  reasonable  to  believe,  with  Mr.  Ravenshiw, 
that  the  epidemic,  probably  akin  to  cholera,  finished  a  ruin  partly  accomplishd 
by  war  and  by  the  recession  of  the  Ganges,  which,  after  cutting  its  way  intoi 
channel  four  miles  off,  is  now  slowly  cutting  its  way  back  again. — London  Sfeckkr, 


A  SHORT  STORY  OF^HE  OBELISK. 

BY  LIEUT. -COMMANDER  GORRINGE. 

Lieut. -Commander  Gorringe,  who  has  successfully  brought  the  obelisk  froa 
its  Alexandrian  home  to  our  Central  Park,  told  the  story  of  the  Egyptian  monii* 
ment  before  the  New  York  Association  for  the  Advancement  of  Science  and  Art 
in  the  Brick  church,  at  Fifth  avenue  and  Thirty-seventh  street,  last  eveniog. 
Thirty-five  centuries  have  passed,  he  said,  since  the  obelisk  was  severed  from  its 
natural  surroundings  by  the  hand  of  man  and  wrought  into  its  present  form.  On 
the  banks  of  the  Nile,  about  six  hundred  miles  from  the  sea,  is  an  immense  mass 
of  granite,  known  as  syenite,  noted  for  its  freedom  from  cracks,  veins  or  fordgn 
substances,  and  the  beautiful  polish  of  which  it  is  susceptible.  An  obelisk  now 
standing  at  Heliopolis,  five  miles  from  Cairo,  taken  <rom  this  quarry,  was  erected 
more  than  four  thousand  years  ago ;  and  four  thousand  years  ago  a  priest  quarried 
from  this  place,  and  transported  six  hundred  miles,  a  shaft  weighing  one  hundred 
and  fifty  tons,  which  was  so  highly  polished  that  the  polish  still  remains.  Widi 
all  the  science  of  our  own  day,  it  would  tax  the  most  skillful  workmen  to  repro- 
duce the  figures  cut  upon  that  shaft,  and  then  give  the  surface  such  a  lasting 
polish. 

**On  the  base  of  the  obelisk  of  Hatazon,"  continued  the  speaker,  "it is 
recorded  that  only  seven  months  elapsed  from  the  time  she  gave  the  order  to 
quarry  the  stone  to  the  date  of  its  final  completion.  To  me  this  record  means 
that  the  ancient  Egyptians  were  possessed  of  mechanical  appliances  superior  to 
those  in  use  at  the  present  day.  By  taking  time  enough,  and  emplo3dng  men 
enough,  there  is  hardly  a  limit  to  the  weight  that  can  be  moved,  but  in  the  aei- 
tion,  transportation,  and  erection  of  an  obelisk,  the  number  of  men  is  limited  lo 
comparatively  a  few,  and  I  am  quite  sure  that  there  is  not  a  man  living  who  would 
undertake  in  seven  months,  upon  the  penalty  of  his  life,  to  quarry,  transport 
six  hundred  miles,  erect,  carve  and  polish  a  granite  shaft  one  hundred  and  twenty 
feet  long,  weighing  three  Hundred  and  fifty  tons,  such  as  that  of  Queen  Hatazoo 
at  Karnak.     1  dweU  on  \.Vv\s  ^acx  so  i\\^i  ^ou  may  realize  that  in  spite  of  the  woo- 
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-derful  progress  made  in  the  mechanical  arts  of  this  country,  we  are,  perhaps,  only 
on  the  threshold  of  the  knowledge  possessed  by  the  ancient  Egyptians  thirty-five 
centuries  ago.  In  my  opinion  an  obelisk  is  simply  the  representation  of  the 
creative  power ;  it  was  unquestionably  designed  to  stand  before  a  temple ;  the 
2>roportions  between  its  heighth  and  that  of  the  wall  or  pylon  against  which  it  was 
«ecn  projected,  were  invariably  such  that  from  every  point  of  view  the  pyramidion 
of  the  obelisk  was  seen  above  the  top  of  the  temple.  Obelisks  are  always  erected 
in  pairs;  unfortunately,  we  have  but  one,  and  it  is  not  reasonable  to  expect  that 
we  can  get  another  one  from  Egypt ;  in  fact,  I  have  good  ground  for  assuring  you 
that  there  is  not  the  least  hope  of  our  getting  another  Egyptian  obelisk,  until  we 
can  buy  one  from  the  European  residents  of  Egypt.  But  I  can  see  no  reason 
for  not  having  another  obelisk,  cut  out  of  the  beautiful  red  granite  of  Connec- 
ticut, and  erected  on  a  neighboring  knoll,  on  which  there  could  be  cut  a  brief 
historical  record." 

He  then  gave  an  extended  account  of  the  hieroglyphics,  which  have  before 
been  fully  described,  and  gave  some  facts  about  Thothmes  III.,  Rameses,  Thebes, 
Memphis,  and  Lucius  Verus.  ' '  Thothmes  was  enabled  to  conquer  Asia  and  exact 
tribute  from  the  most  powerful  Asiatic  kingdoms.  He  built  new  temples  and 
restored  others  that  had  been  destroyed  by  the  Asiatic  conquerors.  Among  the 
latter  was  the  Temple  of  On  at  Heliopolis.  Before  that  temple  he  erected  a  pair 
of  obelisks,  of  which  ours  is  one. 

''  Qeopatra  had  nothing  to  do  with  our  obelisk.  She  died  eight  years  before 
it  was  removed  by  the  Romans  from  Heliopolis  to  Alexandria,  for,  as  you  are 
doubtless  aware,  the  Latin  and  Greek  inscription  on  the  claw  of  the  copper  crab, 
found  between  it  and  its  pedestal,  states  that  it  was  re-erected  at  Alexandria  in 
the  eighth  year  of  Augustus,  which  correspond  to  the  twenty-third  before  Christ." 

—New  York  Times. 


STEAM  HEATING  FOR  CITIES. 

To  speak  of  a  man's  warming  his  hands  in  his  own  parlor  by  the  heat  of  a 
fire  a  mile  distant  suggests  an  exploit  of  sorcer/;  yet  for  several  years  such  a 
thing  has  been  possible  to  the  citizen  of  Lockport,  N.  Y.  If  he  will,  he  may 
break  up  his  stoves  and  sell  them  for  old  iron :  one  furnace  is  henceforth  to  do 
the  work  of  a  thousand,  and  distribute  its  heat  to  the  houses  of  an  entire  city 
by  the  agency  of  the  good  servant,  steam.  The  process  was  invented  and  put 
into  practical  operation  by  Mr.  Birdsill  Holly. 

Near  the  center  of  th^  city  stands  a  plain  brick  building,  from  whose  one  tall 
chimney  clouds  of  black  smoke  are  constantly  ascending.  This  is  the  boiler- 
house,  and  here  in  a  row  are  the  four  great  boilers  in  which  the  steam  is  gener- 
ated. Three  are  horizontal,  fifteen  feet  in  length  by  five  in  diameter.  The  fourth 
is  of  about  the  same  capacity  as  its  companions,  but  different  in  shape ;  it  looks 
like  a  gigantic  bell  dropped  down  upon  the  furnace,  and  is  familiarly  known  to 
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the  workmen,  not  as  "the  upright,"  but  as  **the  m'gger."  An  iron  pipe, 
inches  m  diameter,  receives  the  steam  from  these  boilers;  yonder,  back  ofAtj 
nigger,  it  passes  into  the  ground.  Outside  the  building,  we  might  trace  its 
along  the  street  by  the  black  line  of  bare  soil,  from  which  it  has  melted  attitat' 
snow. 

This  pipe  is  laid  at  a  depth  of  three  feet  below  the  surface,  shcaihea  ir.  cia* 
conducting  materials,  and  inserted  in  logs  of  wood  bored  for  the  purpose.  Ai 
the  distance  from  the  boiler-house  increases,  it  diminishes  in  size  from  eight  inchjl 
to  one  or  one-half,  to  correspond  with  the  amount  of  steam  passed  through  it  M 
intervals  of  one  or  two  hundred  feet  are  placed  wooden  "service  boxtt," 
which  the  expansion  and  contraction  of  the  pipe  under  different  temperai 
provided  for  by  a  nickel  joint ;  from  these  boxes,  also,  the  branches  of  the 
diverge^  and  the  service  pipes  are  sent  out  to  the  buildings  heated.  The 
distributing  system  is  divided  into  sections,  from  any  one  of  which,  in  casei 
necessity,  the  steam  can  be  excluded,  without  affecting  the  others. 

As  it  is  but  a  few  years  since  this  new  method  of  heating  had  its  origin  a 
Lockport,  we  cannot  expect  to  find  it  universally  adopted.  But  here  is  a  pleas- 
ant, home-like,  private  house  waimed  these  two  winters  by  the  city  furnace,  fro© 
which  it  is  distant  perhaps  half  a  mile.  It  is  a  cold,  January  day,  but*  as  th 
outer  door  closes  behind  us,  we  find  ourselves  in  a  genial,  summer-like  atmospl 
No  cheerfully  glowing  grate,  no  ugJy,  black  register,  is  to  be  seen  in  the  p 
against  the  wall  stands  the  radiator,  with  its  polished  marble  cap  and  single  lov 
of  delicately  painted  tubes.  It  is  a  hint  of  the  housekeeper's  millennium,  wta 
dust  and  coal-ashes,  her  omnipresent  foes,  shall  be  brought  into  subjection. 

In  the  kitchen  the  family  washing  is  in  progress  without  any  aid  from  ^ 
stove.     Heat  is  conveyed  to  the  boiler  and  tubs  through  rubber  tubes  atr::  *    ' 
the  service  pipes.     The  water   in  the  bath  room   above  is   heated  by 
arrangement.     There  is  no  nerve-startling  hiss  as  the  steam  escapes;  that  ing^ 
ious  invention  called  the   ** ami- thunder  box*'  reduces  it  to  perfect  quiet. 

In  the  basement,  also,  we  find  the  regulator.  Perhaps  at  this  moment  the 
pressure  in  the  boiler  and  mains  may  be  forty  or  sixty  pounds  \  in  the  house,  m 
we  ascertain  by  glancing  at  the  gauge,  it  is  only  five.  This  reduction  of  pressure 
is  due  in  part  to  the  fact  that,  upon  reaching  the  regulator  valver.  the  water  o( 
condensation  contained  in  the  pipes  is  wire-drawn,  and  thus  to  a  great  eilcnt 
reconverted  into  steam  before  being  diffused  through  the  building,  Conncdfid 
with  the  regulator  is  a  steam-meter,  which  registers  the  number  of  pounds  con- 
sumed daily,  and  also  the  hour  at  which  each  radiator  in  the  house  is  opend  of 
closed. 

What  becomes  of  the  used  steam  ?     It  is  condensed  upon  leaving  the  radi- 
ator, and,  in  the  form  of  hot  water,    returns  to  the  basement.     There*   ' 
brick-walled  inclosure,   it  circulates   through  several  coils  of  pipe,  expc  - 
current  of  cold  air.     This  air,  warmed  in  its  progress  through  the  cooler,  pttse* 
upward  by  a  register  into  the  a^iartment  above,  which  it  serves  to  ventilate*    "Hj* 
water  accumukles  m  a  lajaV,  ^^  ^.miv'^m^  Xswv^  ^vsK^^Kt^^eLvts?^ >5afc ^vrec.    Df 
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n  glassful  from  the  tank.  It  is  purer  than  a  draught  frooi  any  spring ;  it  is  the 
di  tilled  water  of  chemistry.  Should  steam-heating  ever  become  universal  in  our 
eities,  there  will  be  no  danger  of  drawing  up  death  from  the  well,  no  need  of 
l»nild»ng  expensive  aqueducts  and  reservoirs;  the  same  pipe  thai  warm  our  houses 
T*  ill  furnish  us  with  water  for  every  domestic  purpose. 

Steam  has  been  made  as  subservient  to  the  comfort  of  man  as  gas.  What 
will  science  do  for  us  next  ?  Will  the  model  city  of  the  future  be  lighted  by 
electricity,  heated  by  one  central  furnace,  and  have  its  dinners  sent  in  from  tlie 
common  kitchen  through  pneumatic  tubes? — Atlantic  Mmihly^  Marck^  1881. 


PAPER  C\R  W^HEELS. 
How  these  are  made  are  thus  explained  in  the  Paper  World:     **The  paper 
straw-board  of  rather  fine  texture.     It  is  received  in  the  ordinary  broad  shei^ts, 
iffering  in  no  particular  from  those  used  for  straw- board  boxes  or  other  similar 
rork.     These  sheets  as  they  come  from  the  paper  mili  are  square,  and  are  first 
cut  to  a  circular  pattern.     This  is  done  on  a  table  with  a  knife  guided  by  a 
radial  arm.     A  small  disc  is  also  cut  from  the  center  of  the  sheet  to  admit  the 
rheel  center.     The  paper  has  now*  to  be  converted  from  loose  sheets  into  a  com- 
et, dense  body,   capable  of  withstanding  the   tremendous  crushing  force  to 
rhich  it  will  be  subjected  in  the  wheels.     This  is  accomplished  as  follows:     Tett 
tleets  are  pasted  together,  one  upon  another,  making  a  disc  about  yi  inch  thick, 
inough  of  these  Jdiscs  having  been   prepared  to  fill  a  powerful  hydraulic  press^ 
aey  are'  subjected  to  a  pressure  of  1 ,800  pounds  per  square  inch.     When  removed 
le  discs  are  hung  on  poles  in  a  steam*heated  loft  and   left  six  days  to  dry. 
dicker  discs  are  then  made,  each  formed  by  pasting  together  two  or  three  of 
already  finished.     These  are  pressed  and  dried  as  before,  and  the  process  is 
^peated  until  a  block  is  built  4  inches  thick  and  of  about  the  specific  gravity  of 
^gnum  vitae.     After  each  pasting  and  pressing,  six  days  are  allowed  for  drying, 
id  when  the  block  is  complete  it  is  left  in  a  drying  room  until  thoroughly  sea- 
>ned.     The  next  operation  is  that  of  turning  the  paper  blocks  to  fit  the  steel 
res  and  iron  centers.     This  is  done  in  lathes  in  the  same  manner  as  if  the  mate- 
worked  on  was  tough  wood.     A  bed  or  recess  is  worked  out  for  the  web  of 
ic  tire  to  rest  in.     The  block  is  then  painted,  and  is  ready  for  ite  place  in  the 
rheel." 


I 


The  Chicago,  Burlington  and  Quincy  Railroad  Company  arc  burning  clay^ 

for  ballasting  their  road.     A  small  fire  of  bituminous  Iowa  coal  is  started  on  the 

lurface  of  the  ground,  and,  when  burning  freely,  the  fire  is  covered  with  a  layer 

^f  lumpy  clay,  then  alternately  coal  and  clay,  the  coal  decreasing  in  quantity  un- 

at  the  top  it  is  as  one  to  fifteen.      The  mass  is  formed  like  a  cone.      Three 

limited  cones,  each  j8  feet  high  and  containing  in  all  about  1,000  cubic  yards  of 

naterial,  have  been  started  near  Red  Oak.     They  will  bura  Cot  ^ciCkW^!Mk. 
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EDITORIAL  NOTES. 


At  the  regular  meeting  of  the  Kansas  City 
Academy  of  Science,  in  January,  papers  were 
read  respectively  by  Mr.  Coddington  and  Mr. 
David  Eccles :  the  former  upon  the  Cultiva- 
tion of  the  ^Esthetic  in  Industrial  Pursuits, 
which  was  written  in  his  usual  elegant  and 
attractive  manner ;  the  latter,  a  reply  to  Mr. 
Miller's  criticisms  of  Herbert  Spencer's  phi- 
losophy, in  which  the  author  displayed  his 
peculiar  talent  for  metaphysical  and  philo- 
sophical discussion  in  a  well  and  forcibly 
written  defense  of  the  Synthetic  Philosophy. 

At  the  meeting  in  February,  Mr.  Robert 
GiUham  read  the  first  of  a  series  of  papers 
on  Sanitary  Drainage  of  Cities,  a  subject  to 
which  he  has  given  much  attention,  and  one 
which  is  of  vital  importance  to  every  citizen 
who  expects  to  make  this  city  his  home. 
The  second  paper  was  read  by  Dr.  R.  Wood 
Brown,  his  subject  being  The  Teeth  in  Rela- 
tion to  the  Brain,illustrated  by  a  large  number 
of  drawings  prepared  by  himself,  exhibiting 
the  progressive  development  of  the  brain  and 
teeth  in  the  gradual  ascent  from  the  lowest 
to  the  highest  grades  of  animal  life.  This 
lecture  also  was  very  instructive  and  was 
most  attentively  listened  to  by. the  audience. 

At  the  March  meeting  papers  will  be  read 
by  Dr.  Halley  and  Mr.  Gillham. 


Mr.  Howard  W.  Mitchell,  of  Colorado 
Springs,  Colorado,  replies  to  an  inquiry  rela- 
tive to  the  reported  volcanic  action  on  Pike's 
Peak,  that  "  It  is  unnecessary  to  say  that  all 
such  rumors  are  utterly  without  foundation 
in  fact ;  no  subterranean  disturbance  has,  so 
Ux  as  known,  taken  place  in  Colorado  during 
the  past  year,  and  the  only  remarkable  at- 
mospheric phenomenon  was  that  which  gave 
rise  to  the  beautiful  lunar  rainbows  a  few 
nights  since." 

Wb  have  received  from  the  publishers  a 
copy  of  Prof.  T.  Berry  Smith's  chart  entitled 
*^Thc  Circle  of  Sciences,"  intended  for  the 


use  of  teachers  in  instructing  their  pupils 
in  Physical  Science.  The  circle  is  three  feet 
in  diameter,  the  center  being  Matter,  Force, 
Change,  with  the  various  departments  and 
subdivisions  radiating  out  from  it.  It  is  a 
comprehensive  and  readily  comprehensible 
chart,  and  will  be  found  of  great  advantage 
to  teachers  and  students. 


At  the  February  meeting  of  the  Kansas 
City  Academy  of  Science,  the  Secretary  called 
attention  to  the  fact  that  the  discovery  of  the 
Icthyomis  dispar^  the  bird  with  teeth,  ought, 
be  credited  to  the  late  Prof.  Mudge,  instead 
of  Prof.  Marsh.  The  mistake  is  natural,  as 
Prof  Marsh  figured  and  described  this  won- 
derful specimen,  which  was  sent  to  him  by 
Prof.  Mudge. 


A  very  partial  friend  at  Plattsmouth,  Ne- 
braska, writes :  <<  I  receive  most  of  the  east- 
em  and  many  foreign  scientific  periodicals, 
but  not  one  which  interests  me  as  the  Rrvirw 
does." 


Boston  Society  of  Natural  History,      1 
Boston,  Mass.,  January  26,  1881.  / 

•  •  •  •  • 

We  want  several  numbers  of  your  maga- 
zine to  complete  our  set.  The  society  would 
be  grateful  to  you  if  you  could  complete  the 
set.        Yours  respectfully, 

Edw.  Burgess,  Sec'y. 


Columbian  Collrgb,  D.  C,  1 
January  12,  1881.      / 
Dear  Sir  : — I  do  not  know  of  anything 
during  the  past  year  that  gave  me  more  pleas- 
ure than  your  account  of  your  trip  to  New 
Mexico. 

•  •  •  •  • 

Yours  with  respect, 

Otis  T.  Mason. 
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ITEMS  FROM  THE  PERIODICALS. 


The  Rocky  Mountain  Medical  Review,  edit- 
ed by  A.  Wellington  Adams,  M.  D.,  reaches 
Number  seven  of  its  first  volume  with  the 
March  issue.  It  is  a  handsome,  ably  con- 
ducted journal,  published  at  Colorado 
Springs,  Col.  Among  the  original  articles  in 
the  November  number,  besides  that  of  Dr. 
Adams,  on  the  Thermograph,  copied  in  the 
Review,  this  month,  is  a  very  excellent  one 
upon  *<The  Influence  of  Altitude  upon  Res- 
piration," by  S.  E.  Solly,  M.  R.  C.  S.,  which 
will  be  found  of  service  to  all  who  read  it, 
whether  medical  men  or  invalids. 

Presley  Blakiston,  the  well  known  pub- 
lisher of  medical  works,  in  Philadelphia,  has 
changed  the  title  of  his  medical  journal  to 
The  American  Specialist^  yi\iic\i  is  edited  by 
Chas.  W.  Dulles,  M.  D.,  and  published 
monthly  at  ^i  50  per  annum.  It  is  attractive 
in  appearance  as  well  as  valuable  in  sub- 
stance. 

The  Humboldt  Library^  Nos.  18  and  19, 
give  respectively,  **  Lessons  in  Electricity," 
by  Prof.  John  Tyndall,  and  **  Familiar  Essays 
on  Scientific  Subjects,"  by  Prof.  R.  A.  Proc- 
tor, at  the  usual  low  price  of  15  cents  each. 


The  Journal  of  the  Anthropological  Institute 
(London)  for  November  is  just  received.  It 
presents  a  number  of  articles  which  cannot 
/ail  to  interest  its  readers,  among  which  are 
Notes  on  the  Romano- British  Cemetery  at 
Seaford;  Notes  on  Fijian  Burial  Customs; 
The  Ethnology  of  Germany,  etc.,  etc.  This 
valuable  periodical  is  published  quarterly  at 
$1  00  per  number  of  112  pages,  and  can  be 
clubbed  with  the  Review  at  reduced  rates. 


Hari'ER's'Monthlv  for.  March  oflfers  the 
follows :  Bedford  Park,  Moncure  D.  Conway ; 
with  eight  illustrations.  The  University  of 
Leiden,  W.  T.  Hewitt ;  with  ten  illustrations. 
The  Arran  Islands,  J.  L.  Cloud;  with  ten 
illustrations.  Possibilities  of  Horticulture, 
S.  B.  Parsons;  with  nine  illustrations.  A 
Glimpse  of  an  Old  Dutch  Town ;  with  sixteen 
«trations.      RicYiaid  \\e1v17  ^vodd«.td,  «. 


poem ;  Henry  Ripley  Dorr.  The  Grtre^ 
ger,  Robert  Herrick  ;  with  fall  page  iDBto- 
tion  by  Abbey.  A  Nation  in  a  Nntskd^ 
Geo.  P.  Lathrop;  with  twelve  iUttstntkni 
Anne;  a  novel,  Constance  Fenimcre  Wool- 
son;  with  three  illustrations  by  Reiabit 
The  French  Repnblic,  George  ICenilL 
Hands  Off;  a  story.  A  Talk  on  Dress,  Miiii 
R.  Oakey.  A  Help-meet  for  Him  ;  a  stofj, 
W.  M.  Baker.  The  Family  Life  of  the  Tnfa, 
Henry  O.  Dwight.  A  Laodicean ;  a  notd, 
Thomas  Hardy ;  with  an  illostration  by  Di 
Maurier.  Editor's  Easy  Chair;  Editor's  Lit- 
erary Record ;  Editor's  Historical  Reoofd; 
Editor's  Drawer. 


The  contents  of  The  Atlantic  Mprnthfykt 
March,  1 88 1,  are  as  follows ;  Friends;  a  diet, 
VI— VIII;  Elizabeth  Stuart  Phelps.  Stay 
of  a  great  Monopoly ;  H.  D.  Lloyd.  Aradine; 
Rose  Terry  Cooke.  The  Portrait  of  a  Lady; 
XIX,  XX;  Henry  James,  Jr.  The  Sem 
Days ;  Francis  L.  Mace.  New  York  Tliei> 
ters.  The  Genesis  of  Genins ;  Grant  AlleD. 
Before  Dawn ;  Maurice  Thompson.  Tk 
Wives  of  Poets,  III ;  William  M.  Rosetti 
The  End  of  the  War ;  Theedore  Bacon.  Ran- 
dom  Recollections  of  England;  Richaid 
Grant  White.  Boston  to  Florence;  OliTC 
Wendell  Holmes.  The  Eleventh  Hour; 
Katherine  Carrington.  Recent  French  and 
German  Essays;  War  Ships  and  Navies; 
Tennyson's  New  Volume,  and  other  Poetry; 
Challoner's  History  of  Music  ;  The  Contribi- 
tors'  Club ;  Books  of  the  Month. 


The  A^orth  American  Review  has  eight  origi- 
nal articles  by  prominent  writers,  amoof 
which  are  Theology  in  the  Public  Schools,  by 
Bishop  A.  C.  Coxe ;  The  Isthmian  Ship  Rail. 
way,  by  Captain  James  B.  Eads,  which  is 
exhaustive  in  argument  and  fact,  and  whick 
has  one  map  that  of  itself  is  satisfactory  evi- 
dence of  the  advantages  of  his  route  overall 
others ;  The  Effects  of  Negro  Suffrage,  by 
Chief  Justice  H.  H.  Chalmers ;  The  Sttcce» 
of  the  Free  School  System,  by  Prof.  Joha  D. 
Philbrick;  Theological  Charlatanism,  by 
Prof.  John  Fiske,  in  which  he  bandies  Rer. 
\'\^^e.^C^5«?t -without  gloves,  etc.,  etc. 


( 
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E  Popular  S(Um€  Monthly  is  always  wcl* 
,  but  the  February  number  is  especially 
Itraclive,  as  will  be  seen  from  the  following 
abstract  of  its  contents :  The  Development 
of  Political  Institutions,  by  Herbert  Spencer, 
:V-  Political  DifFcrcntiation.— Origin  of  the 
How  and  Wheel  Carriage,  by  E.  B,  Tylor, 
\  R.  S.  (Illustrated.)  — Physical  Education, 
y  Felix  L.  Oswald,  M.  D,  11.  Diet  (contiu- 
\ — Horses  and  Their  Feet^  by  Sir  George 
',  Cox. — Domestic  Motors,  by  Charles  M. 
ngren.  HI.  Gas  and  Electric  Engines. 
(IHustrated.) — The  Value  of  Accomplish* 
ments,  by  William  A.  Eddy. — Darwin  on  the 
iforement  of  Plants,  by  Eliza  A.  Younaans^ 
(lUustrated.) — Atmospheric  Electricity,  by 
ytof-  H,  S.  Carhart.^ — Oplical  Illusions  of 
iHotion,  by  Silvanui  P.  Thompson,  B.  A.,  D. 
SC.  (Illustrated,)— Evolution  of  the  Chemi- 
€:a]  Elements,  by  Lester  F.  Ward.— Only  a 
Vine  Slip,  by  Thomas  G.  Appkton. — The 
KoTemiier  Meteors,  by  Prof.  Daniel  Kirk- 
Wood. — Prehistoric  Science  en  Fete. — Sketch 
Df  Count  Fourtalcs.  (With  Portrait.)— Editor's 
able. — Literary  Notices.^ — Popular  Miscel- 
lany.— Notes. 


Th«  Saturday  Hemld^  recently  enlarged 
And  improved,  is  now  the  recognized  society 
paper  of  the  city,  patronized  by  all  and  con- 
Ifibuted  to  by  many  of  our  best  and  most 
degant  writers,     Mrs.    Hicks  has  displayed 

m&rkable  talent  in  working  it  up  to  the 
present  standard  and  deserves  a  s-upport  ample 
to  make  it  a  profitable  investment. 


PBSMIUMB. 
We  have  determined  to  continue  the  plan 
"which  proved  so  appropriate  and  acceptable 
l«jt  year,  for  giving  premiums  to  our  subscri- 
bers, viz. : 

To  any  person  who  sends  us  ^J.50  we  will 
itend  the  Review  for  one  year,  and  any  $1.50 
book  published  by  D,  Appleton  &  Co.,  S.  C. 
Griggs  5j  Co.,  Robert  Clark  &  Co.,  Hough- 
too,  Mifflin  &  Co.,  Harper  Bros,,  Roberts 
Brothers,  J.  B.  Lippincotl  h  Co.,  John  Wiley 
A  Sons,  Henry  C.  Lea,  S-  R.  Wells  &  Co., 
Ivison,  Blakenan,  Taylor  &  Co.,  Orange 
J  odd  &  Co.,  etc. 

To  any  one  sending  us  I3.75  we  will  send 
the  Review  for  one  year  and  any  $2.00 
book  published  by  any  of  the  above  lircns. 


Persons  desiring  to  subscribe  for  the  Rb- 
viEW  and  purchase  any  book  or  books,  or 
subscribe  far  any  other  periodical,  published 
or  obtainable  in  this  country,  can  obtain 
special  rates  by  applying  to  the  editor  in 
person  or  by  letter. 

Clubs  desrrous  of  subscribing  for  the  Rk- 
VIFW  can  have  the  same  privilege  as  single 
individuals,  be^des  the  advantage  of  re- 
duced rates  of  subscription. 

To  persons  who  wish  to  purchase  law, 
medical,  scientific  or  miscellaneous  books, 
and  at  the  same  time  subscribe  for  a  periodi- 
cal which  includes  within  its  scope  popular 
articles  upon  all  branches  of  science,  me- 
chanical arts  and  literature^  we  deem  this  a 
jiariicuUrly  favorable  offer. 

Back  Numukrs. — To  any  subscriber  for 
the  fifth  year  we  will  furnish  the  back  num- 
bers of  the  first  and  second  year  for  %^  25 
each  set,  boundt  or  $1.25  each,  unbound; 
and  of  the  third  and  fourth  years  at  ^3.00 
each,  bound,  or  £2. CO  unbound. 


TESTIMONIAIjS. 

As  the  fourth  volume  of  the  Rbview  will 
close  soon,  and  we  shall  be  asking  our 
frieuds  to  renew  their  subscriptions,  it  may 
be  well  enough,  by  showing  the  estimalion 
in  which  it  is  held  by  scientific  men  and  pe- 
riodicals in  difiTerenC  parts  of  the  country,  to 
publish  extracts  from  some  of  the  encour- 
aging letters  and  notices  we  have  recently 
received.  From  them  it  will  be  observed 
that  the  Review  h.is  met  with  favor  not  less 
in  the  East  than  in  the  West*  and  even  in 
Europe  it  has  found  some  readers  of  note 
who  have  been  kind  enough  to  eipre»s  their 
appreciation  of  it  and  its  management : 

University  of  the  State  of  Missouri,  \ 
Columbia,   Mo.,   May  13,  1879^      J 
Theo.  S.  Case,  Esq. : 

Mv  Dear  Sir  :  I  can  but  congratulate 
you  on  the  excellence  of  your  journal,  and 
I  will  try  and  aid  yon  with  an  occasional  ar- 
ticle, 

Yours  truly,  G*  C.  Swallow. 

Tie  Talley  Naturalist.  roM^irea 

Copy.  H.  >KAER,  Publisher,  Room  34,  N, 
W.  cor.  Third  &  Pine  streets,  St.  Lotii*,  Mo. 

^R  f  A  C^fl  P*^*"  djiv  mt  home  Sumples  wonli 
^a  10  ^^U  J5  free.  Addre«t  SriMsoit  Ik  Co.* 
Portland,  Maine. 

dS(R  *■  '**^'^^  >>*  your  own  lowo.  Terms  and  |& 
9UD  oui6t   Tree.      Addreu  H.   Hallbtt  Ifc  Co., 

rortlaod,  Maine. 

#77  A  WEEK.  $12  J  day  at  home  ««.iiV)  tn^iA«., 
^/£  Con^  Ou\fe\  \i«,  K^^x^v^vTuvjitU^^. 
Augusta*  Maine. 
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The   ©ne-Jfrice  6lathior8, 

Present  compliments  to  the  re.: 
the  Review,  and  beg  to  call  their  n :  .  . .     - 
to   our   unrivaled  stock  of  OenUenwn't 
Youths'  Summer  CIcrthing  and  Furnishmg  Goods. 

iVe  sell  none  ou:  the  Be^^t  ^-,   "  v  .- 
prices  are  plainly  m^arked  in  // 
n  e  ve  r  de  via  ted  from . 

It  is  useless  to  svecify,  ae  wa  have  tf 
that  a  Gentleman  can  want  \-a  mako  himaelf 
fortable  and  attractive  in  .-  -v^rcaJ 

IFt^kike  WEDDING  SUITS  a  ,_,..>,  and  A 
the  finest  grades  on  very  short  notice,  CLE  KG  ^MBX^ 
allowed  a  discount  of  so  per  cent. 

IVhtn  you  are  in   Kansas  City^  plenst  caH 
Goods.  We  know  that  we  can  suit  yo4J,  m^Lfy^l 

Let  the  ffoys  come  too  and  \^ri  tickets  in  the  dntrt^'n^. 

RespeetfyUy  Yoursl      L   HAMMERSLOU 


Or 


emibbiitiiisd  iMd. 


Real  Estate  I  Loan  Bi'o 

FARMS,  Unimproved  »nd    Mineral  Land*  Bcughl  and  Sold,  Cftpkta!  Itivcsted,  P  - 
Titlci  Examined,   Deeds,  LeascA  and  G«tiem)  Conycyancing  »i)d  Nolatiat  Bii^incM^  ; 

Office^  No.  fi03  Main  Street, 


K:^:isrs^s  city 

lEW  OF  Science  and  Industry, 

r  A   MONTHLY   RECORD   OF    PROGRESS   IN 

lENCE.  MECHANIC  ARTS  AND  LITERATURE. 


V,  APRIL,   1881.  NO.  12. 


PHYSICS. 


THE  MAGNETIC  SURVEY  OF  MISSOURI. 

IS    £.     NIPHERy    PROFESSOR    OF    PHYSICS     IN    WASHINGTON     UNIVERSITY. 

og  the  summer  of  1878,  the  writer  began  a  magnetic  survey  of  Missouri. 

ct  to  be  attained  in  such  a  survey  is  to  determine  the  variation  of  the 

om  due  north,  the  dip  of  the  dipping  needle,  and  the  intensity  of  the 

R  force,  at  properly  selected  localities  in  the  State.     In  field  work  of  this 

I  not  possible  to  attain  the  same  accuracy  that  is  realized  in  an  observa- 

the  mean  daily  position  of  the   needle  varies  considerably  (two  minutes, 

n  more)  from  day  to  day.     Hence  observations  are  usually  made  for  five 

178  at  each  station,  and  the  mean  value  is  taken. 

ieving  that  there  was  something  to  be  learned  in  regard  to  local  effects,  it 
^plan  to  establish  a  much  greater  number  of  stations  of  observation  than  is 
ny,  and  this  made  it  necessary  to  spend  correspondingly  less  time  at  the 
ud  stations.  This  makes  the  station  values  less  weighty,  severally^  but,  by 
of  their  greater  number,  it  was  thought  that  the  value  of  the  work  for 
discussion  would  not  be  impaired.  Hence,  as  a  rule  only  one  or  two  ob- 
ns  of  variation  were  made  at  a  station  unless  the  result  was  an  unexpected 
tinless  we  had  reason  to  be  dissatisfied  with  the  work. 
le  apparatus  used  for  determination  of  the  variation  (or  declination)  of  the 
[consists  of  a  transit  of  considerable  magnifying  power  and  provided  with 
piorizontal  and  vertical  circle,  reading  to  the  half  minute.  This  transit  is 
d  on  a  stand  which  also  carries  a  small  box  in  which  the  magnetic  needle 
upon  a  long  silk  fiber.     This   needle  is  of   unusual  form,  being  a  small 
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cylinder  of  steel,  bored  through  from  end  to  end.  One  end  of  this  cylinder  is 
stopped  by  a  glass  plate  on  which  a  fine  scale  is  etched.  In  the  other  end  is  pot 
a  lens,  the  principal  focus  of  which  is  at  the  s^le.  This  magnet  is  hung  in  a  stir- 
rup attached  to  the  fiber,  in  such  a  way  that  the  scale  is  viewed  through  the  lens, 
by  means  of  the  telescope.  Hence,  when  the  .telescope  is  in  focus  for  a  star  it 
will  also  be  in  focus  for  the  scale  of  the  magnet. 

The  observations  are  made  as  follows :  The  verniers  of  the  horizontal  scale 
of  the  instrument  are  set  on  o**,  and  the  telescope  is  turned  on  some  distant  ob- 
ject, as  a  church  spire.  This  object  is  taken  as  the  starting  point  for  angles. 
The  lower  plate  of  the  transit  is  then  clamped,  and  the  upper  one  loosened,  so 
that  when  the  telescope  is  turned,  the  scale  reading  of  the  vernier  changes,  show- 
ing the  number  of  degrees  swept  over.  The  telescope  is  set  on  the  pole  sUr 
when  it  is  furthest  east  or  west  in  its  path  around  the  pole.  It  is  then  only  neces- 
sary to  turn  west  or  east  a  small  angle,  (which  is  given  in  the  astronomic2il  taUes) 
and  the  instrument  will  be  pointed  due  north.  The  vernier  reading  of  due  north 
being  thus  known,  we  know  the  number  of  degrees  between  the  church  spire  and 
north.  Hence,  on  any  successive  day,  we  could  set  the  telescope  on  the  spire, 
and  turning  this  known  number  of  degrees,  the  instrument  would  be  pointed 
north.  The  telescope  is  then  directed  upon  the  magnet  scale,  and  its  reading 
taken.  (Call  this  **A.")  After  this  the  magnet  is  turned  upside  down,  so 
that  the  scale  is  seen  inverted.  (Call  this  reading  "  B.")  The  scale  reading  is 
generally  different  from  the  former.  If  the  telescope  is  turned  to  the  point  on 
the  magnet  scale,  midway  between  these  scale  readings  **A"  and  "B,"  it  is 
found  that  a  reversal  of  the  magnet  does  not  change  the  reading.  The  telescope 
is  then  directed  upon  the  magnetic  axis,  and  lies  in  the  magnetic  meridian/ being  ^ 
pointed  to  magnetic  north.  The  angle  between  this  direction  and  true  north, 
read  on  the  verniers  of  the  horizontal  circle,  gives  the  desired  variation.  It  is 
however  well  known  that  the  position  of  the  magnetic  needle  varies  during  the 
day,  moving  over  an  angle  which  is  seldom  less  than  four  or  five  minutes,  and 
which  often  amounts  to  a  quarter  of  a  degree  or  more.  Hence,  the  mean  posi- 
tion of  the  magnetic  axis  is  determined  for  each  day. 

In  order  to  see  the  results   of  such   determinations  it  is  customary  to  record 
the  results  reached  at  each  station,  at  the  proper  places  on  a  map  of  the  region. 
Having  done  this,  it  is  easy  to  drawn  full  degree  lines  through  points  having  the 
same  variation,  just  as  we  might  draw  an  isothermal  line  through  points  having  the 
same  temperature.     These  lines  in  Missouri  were  found  to  be  much  more  irregu-     j 
lar  than  had  been  supposed,  and  it  was  easily  seen  that  there  was  a  marked  rela-     ' 
tion  between  the  contour   of    the  surface  and   the   position  of  the  needle.    It     i 
appears  that  the  needle  tends  to  set  at  right  angles  to   river  valleys,  and  that  this 
tendency  is  inappreciable  when  the  valleys  are  in  general  east  and  west  or  north 
and  south,  and  that  the  tendency  is  greatest  when  the  valley   makes  an  angle  of 
45°  with  these  directions.     This  points  to  a  disturbance  in  the  earth-current  sheet,     | 
due  to  unequal  conducting  power  in  the  moist  valleys  and  on  the  dry  hills.    The 
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The  woodcut  which  we  j>resent  shows  the  I0[jugraphy  of  the  Slate  in  a  gen- 
eral way,  and  the  lines  of  equal  variations  of  the  needle  are  drawn  upon  it.  On 
the  line  marked  S*',  the  needle  points  everywhere  8**  east  of  north,  etc.  This 
cut  is  after  an  elegant  photograph  by  the  artotype  process,  which  will  accompany 
the  third  annual  report,  in  the  Transactions  of  the  St,  Louis  Academy  of  Science* 
It  has  also  been  printed  in  card  form,  with  descriptive  text  for  more  general  cir- 
culation. The  artotype  is  taken  from  a  plaster  cast  which  was  constructed  to  the 
scale  of  20  miles  to  the  inch,  the  elevations  being  exaggerated  200  times.  In 
the  photograph  and  wood  cut,  the  horizontal  scale  has  been  changed  to  60  mile& , 
to  the  inch. 
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The  stations  of  observation  are  indicated  in  the  cut  by  the  small  circles. 
Four  of  them  have  however  been  inadvertently  omitted,  viz :  Carrollton,  which 
lies  on  the  8^*30'  line;  Glasgow,  which  is  midway  between  the  8**  and  the  V* 30' 
line ;  Columbia,  which  is  just  east  of  the  8°  line,  and  Houston^  which  lies  in  the 
westward  concavity  of  the  7**  30'  loop. 

Those  wishing  to  secure  a  larger  and  more  accurate  map,  with  these  lines  of 
equal  variation  upon  it,  can  obtain  the  fine  township  map  of  R.  A.  Campbell,  of 
St.  Louis. 

In  conclusion  it  is  perhaps  proper  to  add  that  in  the  prosecution  of  this  work 
we  have  received  aid  from  many  public  spirited  citizens  of  St.  Louis  and  of  the 
State.  It  having  been  found  impossible  to  obtain  from  the  Legislature  the  small 
appropriation  necessary  for  finishing  the  survey,  it  is  now  at  a  stand.  It  is  hardlj 
reasonable  to  ask  private  citizens  to  carry  on  work  which  is  clearly  a  matter  for 
public  enterprise. 


THE  KANSAS  CITY  ELECTRIC  TIME  BALL. 

BY  PROF.  H.  S.  PRITCHETT,  MORRISON  OBSERVATORY. 

The  first  time  ball  established  in  the  United  States  was  dropped  from  the 
dome  of  the  Naval  Observatory  at  Washington  in  1855.  It  is  still  dropped  at 
Washington  mean  noon,  and  has  for  a  long  time  furnished  the  standard  time  for 
the  city  and  the  Departments  of  the  Government.  The  apparatus  employed  and 
the  method  of  dropping  the  ball  are  extremely  simple.  At  five  minutes  before 
noon  the  ball  is  raised  to  the  top  of  the  staff  on  the  old  dome  of  the  Observatory. 
The  signal  which  drops  it  is  made  by  hand  by  an  assistant  stationed  in  front  of 
the  mean  time  clock  in  the  Observatory  below.  The  ball  when  released  drops  upon 
the  dome  and  thence  rolls  to  the  roof  beneath. 

The  New  York  time  ball,  established  in  1877,  is  dropped  at  New  York  noon  by 
an  electric  signal,  sent  from  the  Naval  Observatory  at  Washington.  It  was  erected 
and  is  maintained  by  the  Western  Union  Telegraph  Company,  and  is  dropped  from 
their  building  on  Broadway.  At  iih.  55m.  the  ball  it  hoisted  half-way  up  the  staff 
on  the  tower  of  the  building.  At  i  ih.  58m.  it  is  hoisted  to  its  highest  point,  when 
it  is  about  250  feet  above  the  street  and  can  be  well  seen  by  the  shipping  at  the 
New  York  and  Brooklyn  docks,  and  vessels  in  the  bay  and  from  suitable  positions, 
is  visible  to  a  large  part  of  the  citizens  of  New  York,  Brooklyn,  Hoboken  and 
Jersey  City. 

The  ball  is  3ft.  6in.  in  diameter.  It  is  really  not  a  sphere  but  consists  of  cir- 
cular pieces  of  metal  joined  together  in  such  a  way  as  to  present  the  appearance 
of  a  solid  ball  when  viewed  from  any  direction. 

If  on  account  of  wind  the  ball  fails  to  drop  at  lah.  cm.  os.,  it  is  held  till  i2h. 
5m.  and  then  dropped.  In  such  cases  a  small  red  flag  is  hoisted  at  i2h.  im.  and 
kept  flying  till  i2h.  lom.     This  ball  was  for  some  time  dropped  by  hand,  but  for 


the  last  year  the  dropping  has  been  automatically  effected  by  the  clock  at  the  Ob- 
servatory. The  working  of  the  apparatus  has  been  in  the  main  satisfactory,  and 
the  ball  has  been  dropped  quite  regularly,  the  failtires  being  caused  almost  entirely 
by  temporary  breaks  in  the  wire  or  other  causes  which  could  not  be  foreseen. 

In  the  evening  papers  of  the  day  and  in  the  papers  of  the  next  morning  a 
notice  is  regularly  inserted,  stating  whether  the  ball  dropped  at  correct  time, 
and  if  not,  its  error,  fast  or  slow.  Many  are  at  a  loss  to  know  how  this  correc- 
tion is  obtained.  It  is  arrived  at  in  the  following  manner:  The  time  of  the  falling 
of  the  ball  records  itself  automalically  by  electricity,  near  the  standard  clock  of 
the  Western  Union  Company  in  the  building,  the  clock  itself  being  regulated  by 
the  daily  clock-signals  from  Washington.  The  difference  between  the  lime  of  fall- 
ing of  the  ball  and  noon,  as  indicated  by  the  clock,  is  thus  obtained  by  a  direct 
comparison.  This  assumes  of  course  the  accuracy  of  the  clock  and  during  a  long 
continued  season  of  cloudy  weather,  or  in  case  of  accident  to  the  clock  itself,  the 
time  might  be  somewhat  in  error ^  although  the  published  correction  might  show 
but  a  few  hundreths  of  a  second.  At  present  however,  the  Western  Union  has 
the  benefit  also  of  the  Alleghany  and  Cambridge  signals,  for  the  regulation  of 
this  clocks  so  that  even  during  the  longest  season  of  cloudy  weather  it  is  not  prob- 
able that  the  clock  could  be  much  in  error. 

The  Boston  time  ball,  which  is  dropped  at  noon  of  Boston  time,  by  means  of 
the  noon-time  signal  from  the  standard  clock  of  the  Harvard  College  Observatory^ 
is  placed  upon  the  large  building  of  the  Equitable  Life  Assurance  Company  and 
was  paid  for  and  is  now  maintained  by  this  company*  The  ball  is  of  copper  and 
weighs  about  250  pounds.  The  machinery  used  in  raising  and  controlling  it  is 
lience  much  more  complicated  and  costly  than  in  either  of  the  cases  before  men- 
tioned. The  cost  of  ball  and  machinery  was  about  $1200.  The  electric 
signal  which  drops  it,  is  given  by  the  clock  itself,  the  ball  having  a  drop 
of  fifteen  ff  et.  The  nearness  of  the  Observatory^  and  the  fact  that  the  wire  used 
is  wholly  under  its  control,  give  additional  convenience  and  certainly  in  the  drop* 
ping  of  this  ball,  and  reduces  the  probability  of  accidents  to  a  minimum,  so  that 
it  is  effected  with  great  regularity  and  precision.  Prof.  Pickering,  Director  of  the 
Observatory,  reports  that  for  the  year  ending  Nov*  1st  1880,  the  ball  was  dropped 
exactly  at  noon  on  355  days;  on  four  other  days  at  five  minutes  past  noon,  in  ac- 
cordance with  the  rule  adopted;  on  four  other  days  it  was  not  dropped,  leaving 
only  three  cases  of  inaccuracy  of  dropping. 

Quite  recently  a  time  ball  has  been  established  at  Hartford,  Conn.,  and  drop- 
ped by  the  Winchester  Observatory  of  Yale  College. 

The  time  ball  recently  erected  at  Kansas  City,  and  which  is  dropped  as  a  part 
of  the  lime  service  of  the  Morrison  Observatory,  is  the  first  attempt  in  this  direc* 
tion  in  the  west  It  was  paid  for  chiefly  by  an  appropriation  of  the  City  Council 
of  that  city.  The  site  selected  was  the  large  building  just  erected  by  the  Messrs. 
Bultene,  Moores  &  Emery,  on  Delaware  street.  The  ball' when  raised  to  the  top 
f  the  staff  is  about  140  feet  above  the  street,  and  is  generally  visible  to  the  ba^l- 
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ness  portion  of  the  city.  The  ball  which  passes  over  the  staff,  is  simply  a  wire 
skeleton  covered  with  canvas  and  painted  black,  and  is  about  three  feel  in  diaiDC^ 
ter.  It  was  loaded  on  the  inside  with  lead  until  it  was  found  to  drop  insiantiy 
and  without  loss  of  time.  It  has  a  drop  of  about  twenty  five  feet  and  is  slowed 
up  as  it  reaches  the  bottom,  and  is  received  upon  a  set  of  taU  springs  surmouolcd 
by  a  stout  cushion. 

The  apparatus  used  in  dropping  it  is  shown  in  the  accompanying  cut. 
It  is  the  arrangement  of  Mr.   William   F,    Gardner,   the  skillful  instniment 
maker  at  the  Naval  Observatory^  who  probably  has  had  a  wider  experience  in  the 
construction  of  such  apparatus  than  any  one  else  in  this  country. 

The  machinery  is  simple  and  easily  understood  from  the  figure  and  answen 
every  purpose.  It  is  mounted  in  a  box  about  two  feet  high  and  fifteen  inches 
wide,  which  is  firmly  screwed  r     -      '  '     '    — "h.       The  cut  shows  it  as  it  stands 

ready  for  drop- 
ping the  ball, 
which  is  draim 
up  to  the  top  of 
the  staff  5  min- 
utes be  fore  nooQ, 
The  ropes  (u) 
which  bold  the 
ball  in  place  are 
shown  in  the 
figure  passing 
through  a  ruig 
(G).  The  bolt 
w^hich  holds  this 
ring  is  a  contin- 
uation of  theper- 
])endicularpie<^ 
(L).  This  is  be- 
ing constantly 
pressed  back  to- 
ward the  right 
I  by  a  strong 
spring   conceals 

ed  under  (H),  and  is  only  kept  from  flying  back  by  the  small  arm  (B)»  which 
fits  into  a  notch  on  the  end  of  (E).  (A)  in  turn  is  kept  from  flying  out  to  the  left 
iby  the  armature  (R)  of  the  magnet  (A).  As  soon  now  as  the  circuit  is  closed  at 
*the  Observatory  at  noon,  this  armature  is  instantly  pulled  down,  the  piece  (B)  flies 
out  to  the  left,  the  ring  is  released  and  the  ball  drops.  This  has  been  found  to 
work  easily  and  without  loss  of  time  and  can  scarcely  get  out  of  order.  The  en-  , 
tire  cost  of  mounting  the  bail  and  machinery  was  only  about  $120^  and  with  this 
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small  amount  it  was  necessary  to  use  the  utmost  economy  in  the  purchase  of  ma- 
terials and  apparatus.  The  apparatus  thus  briefly  described,  has  been  found  to 
answer  every  purpose,  and  is  probably  as  accurate  as  very  much  more  cosily 
apparatus  would  have  been.  Kansas  City  is  about  one  hundred  miles  from  the 
Observatory  and  except  in  cases  of  breaking  of  the  wire,  when  the  ball  cannot  be 
dropped  at  all,  it  is  dropped  within  one  or  two-tenths  of  a  second  of  correct  time. ' 

The  discrepancy  in  the  local  time  kept  by  different  jewelers  in  the  city,  before 
erection  of  the  ball  was  astonishing ^  and  led  to  endless  confusion  in  business 

travel.  • 

On  the  first  day  the  ball  dropped  this  difference  in  extreme  cases  amounted  taj 
fifteen  or  twenty  minutes,  some  being  eight  or  ten  minutes  fast  others  as  slow. 
The  establishment  of  the  time  ball  has  brought  about  a  uniformity  never  before 
known,  and  must  soon  make  itself  felt  not  only  as  a  convenience,  but  a  promoter 
of  punctuality  in  business  engagements. 

From  the  daily  clock-signals  sent  over  the  wires  from  the  Observatory  it  will 
be  easy  to  establish  a  similar  time  signal  in  any  city  in  the  west,  which  will  take 
the  necessary  steps  to  procure  these  signals.  An  arrangement  has  been  made  also 
by  which  they  may  be  distributed  to  jewelers,  and  clock-makers,  and  manufac- 
turing establishments  in  the  larger  cities. 

The  people  at  Kansas  City  are  indebted  to  the  officers  oi  the  Western  Union 
Telegraph  Company,  for  many  courtesies  in  connection  with  the  estabhshment 
and  maintenance  of  this  time  ball  Mn  W.  K.  Morly,  Supt.  of  Telegraph  on 
the  Chicago  &  Alton  Railroad,  kindly  allows  the  use  of  a  wire  in  dropping  the 
ball,  while  at  Kansas  City  Mr,  lyi.  D,  Wood,  Superintendent,  and  Mr*  W.  H. 
Woodring,  chief  operator,  have  gratuitously  given  their  services  each  day  at  the 
time  when  the  ball  is  dropped.  Without  their  cordial  cooperation,  the  success 
attained  would  have  been  impossible. 


DESTRUCTION  OF  FORESTS, 


T,    U    LEWIS,    BOLIVAR,    MO, 


The  indifference  of  our  people  to  forestry  is  criminal.  It  has  been  estimated  ' 
that  there  are  but  six  states  east  of  the  Rocky  Mountains  which  have  a  surplus  of 
timber  ;  yet,  nearly  all  are  denuding  their  lands  and  shipping  wood,  ties  and  lum- 
ber. Strike  a  line  through  Minnesota,  Iowa,  Kansas,  and  Texas;  or  take  longt* 
tude  So**  west  of  Washington,  and  the  eastern  side  contains  all  the  timber,  while 
the  western  is  almost  one  boundless  desert  of  treeless  prairie.  California  is  far 
above  an  average,  yet  only  about  one-twentieth  part  is  timbered.  This  western 
world  of  prairie  is  now  teeming  with  active  life,  and  must  soon  be  the  home  of  i 
millions,  with  their  shops,  factories,  railroads,  etc.,  etc.  It  becomes  then  a 
practical  question — will  the  supply  meet  the  demands  under  our  present  reckless 
system  of  the  wanton  destruction  of  our  forest  ?     It  is  an  impossibvVvV^  >^\\\rsj&. >J^^:^ 
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timbered  states  legislate  wisely  on  this  matter,  and  the  prairie  states  follow  the 
example  of  Kansas  in  the  cultivation  of  forests.     Let  us  look  at  a  few  facts. 

It  has  been  estimated  that  30,000,000  of  our  people  use  wood  as  fuel,  con- 
suming 100,000,000  cords  annually.  We  have  about  90,000  miles  of  raihrqads 
consuming  400,000  acres  of  timber  every  year.  Steamboats,  factories,  brick 
yards,  etc.,  consume  annually  about  35,000,000  cords.  And  more  than  70,000 
factories  of  wood  articles  also  consume  about  $410,000,000  of  timber  every 
year.  The  total  forest  cutting  annually  is  estimated  at  nearly  one  thousand  mil- 
lions of  dollars.  Again  we  ask,  at  this  enormous  and  wholesale  rate  of  forest  de- 
struction, can  the  supply  meet  the  demands  of  the  rising  west  and  still  provide 
for  the  wants  of  the  east,  unless  our  forests  are  protected  by  law  ? 


HISTORICAL  NOTES. 


THE  SPANISH  EXPEDITION  TO  MISSOURI  IN  17 19. 

JOHN   P.    JONES,    KEVTESVILLE,    MO. 

The  Memoirs,  Historical  Journals,  and  other  writings  in  which  the  French 
hare  narrated  the  events  that  occured  during  their  occupation  of  the  vast  territory 
vhidi  they  called  Louisiana,  contained  frequent  mention  of  an  expedition  which 
left  Sanu  Fe,  N.  M.,  about  the  year  17 19  for  the  purpose  of  establishing  a  mili- 
tary post  in  the  upper  Mississippi  Valley  as  a  barrier  to  the  further  encroachments 
of  the  Frendi  in  that  direction.     One  of  the  objects  aimed  at  by  the  Spanish 
aathoriocs  in  sending  out  this  expedition  is  said  to  have  been  the  destruction  of 
chembeof  Indians  known  as  the  Missouris,  who  were  supposed  to  be  especially 
itader  tbe  inflseiice  of  the  French ;  intending  by  the  destruction  of  this  nation  to 
uscaiacire  :b«e  of  the  surrounding  localities  and  make  them  more  inclined  to 
al^  tisemsei^res  with  the  Spaniards  than  with  the  French.     The  account  of  this 
exrec::ocii  »»s  geoenUir  acroonted  as  correct  during  the  last  century,  is  the 
cue  cr««t  3r  IVaaccr's  Hstonc  Memoirs  of  Louisiana.*     Dumont  was  one  of  a 
Titrr  jB5C«asca^  :»  Arkaitsas  rtrer  in  search  ^  of  a  supposed  mass  of  emeralds, 
joir  si^      **  Tiece  w»  nore  than  half  a  league  to  traverse  to  gain  the  other 
),iQJ^  jt  t3e  rl-nar.  and  onr  people  were  no  sooner  arrived  than  they  found^'there  a 
•jarrr  ^^  Missctnrs.  sent  w  M.  de  la  Harpefby  M.  de  Bienville  §  then  Com- 

"t  BMiiii  Ml  1    ii^uit  i«^  T  1  ^  "ffr  »-*.  3  Voiv,   Paris,  1753.     The   author  was  a   Lieutenant  in  the 

^^^1  ^^y  ^^  4^^  .w^mj  !>»<  y««r*  at  tfc«  c«lo«y.      His  work  hat  nerer  been  translated,  though  French 

»*.   liJMi     !■    CaJKttMM  4t    Liiuiia—    pnats  a  portion  of  one  volume,  and   Du  Pratz,   in  his  work 

•  -jtgiwM-r  J»  *  awp^  *  fW»A  »»«c«r  wfco  was  ^rmrf  actire  under  Bienrille  during  the   first  years  of  the 

jMMMy      *tt   ^^  *•  i«Mit»*««*  ■^•*  Itirer.      U  1720  surveyed  a  portion  of  the  coast  of  Texas  and  took 

'  jj-   aw  ,-»ui«r«  a«r  A*  Biy  ^  St.  Bernard.     He  received  a  concession  of  lands  on  the  Arkansas. 

•  4»w  J«»  TUJCtinrr'  iw  £>«•(»«  k«  •»  «^«  leader  of  an  expedition  sent  to  explore   the   Arkansas  River. 

^  _^^  ^  ^^^  c*il««i  •*  Hawoeirti  Jjwrwal  of  the  Esublishraent  of  the  French  in   Louisiana,"    which 

•_i  .^  ^»wa««irc  »0«t  ti«  ye«r  isU.  when  it  was  printed  in  French. 

""?«r^  ,*^Mwl*«r««ciwc  ^*  L«ttw«*^*  Md  the  -  Father  of  the  Colony."    His  career  is  a   miUer  of  history. 
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znandant  General  at  Louisiana,  to  deliver  orders  to  the  former.  Consequently 
hey  gave  the  signal  ordered  and  our  other  two  caDoes  having  crossed  the  river, 
e  savages  gave  to  our  commandant  the  letters  of  M,  de  Bienville,  in  which  he 
informed  him  that  the  Spaniards  had  sent  out  a  detachment  from  New  Mexico 
to  go  to  the  Missouris  and  to  establish  a  post  in  that  country.  In  the  same  packet 
there  was  a  map  drawn  by  a  Spanish  geographer,  of  the  route  which  the  caravan 
have  held  from  Santa  Fe,  and  there  we  noticed  a  large  lake  which  they  had  crossed 
and  to  which  they  gave  the  name  of  Red  Sea.  I  have  scarcely  a  doubt 
that  this  is  the  lake  which  M.  de  Lisle  J  calls  in  his  map  the  Sea  of  the  West, 
The  success  of  this  expedition  was  very  calamitous  to  the  Spaniards.  Their  cara- 
van was  composed  of  fifteen  hundred  people,  men,  women  and  soldiers,  having 
"With  them  a  Jacobin  for  a  chaplain,  and  bringing  with  them  a  great  number  of 
horses  and  cattle,  according  to  the  custom  of  this  nation  to  forget  nothing  that 
might  be  necessary  for  a  settlement.  Their  design  was  to  destroy  the  Missouris, 
and  to  seize  upon  their  country,  and  with  this  intention  they  had  resolved  to  go  ' 
,ltrst  to  the  Osages,  a  neighboring  nation,  enemies  of  the  Missouris,  to  form  an 
alliance  with  them  and  to  engage  them  in  theit  behalf  for  the  execution  of  their 
plan.  But,  perhaps  the  map  which  guided  them  was  not  correct,  or  they  had 
not  exactly  followed  it ;  it  chanced  that  instead  of  going  to  the  Osages  whom 
they  sought,  they  fell,  without  knowing  it,  in  a  village  of  the  Missouris,  where 
the  Spanish  commander,  presenting  himself  to  the  great  chief  to  offer  him 
the  calumet,  made  him  understand  through  his  interpreter,  believing  he  was 
speaking  to  the  Osage  chief,  that  they  were  enemies  of  the  Missouris,  that  they 
come  to  destroy  them,  to  make  their  women  and  children  slaves  and  to  take  pos- 
session of  their  country;  consequently  he  begged  that  they  would  be  willing  to 
Conn  an  alliance  with  them,  against  a  nation  whom  they  regarded  as  their  enemy, 
and  to  second  them  in  this  enterprise,  promising  to  recompense  them  liberally 
for  the  service  rendered,  and  lo  be  always  their  friend  in  the  future.  Upon  this 
discourse  the  Missouri  chief  understood  perfectly  the  mistakes.  He  dissimulated 
and  thanked  the  Spaniards  for  the  confidence  they  had  in  his  nation;  he  consented 
to  form  an  alliance  with  them  against  the  Missouris  and  to  join  them  with  all  his 
forces  to  destroy  them,  but  he  represented  that  his  people  were  not  armed  and 
hat  they  dare  not  expose  themselves  without  arms  in  such  an  enterprise.  De- 
ceived by  so  favorable  a  reception ,  the  Spaniards  fell  into  the  trap  laid  for  them  ; 
they  received  with  ceremony,  in  the  little  camp  they  had  formed  on  their  arrival, 
the  calumet  which  the  great  chief  of  the  Missouris  presented  to  the  Spanish  com 
mander.  The  alliance  war^sworn  to  by  both  parties,  they  agreed  upon  a  day  for 
the  execution  of  the  plan  which  they  meditated,  and  the  Spaniards  furnished  the 
RavagesVith  all  the  munitions  which  they  thought  were  needed.  After  this  cere- 
mony both  parties  gave  themselves  up  equally  to  joy  and  good  cheer.  At  the 
-end  of  three  days  two  thousand  savages  were  armed  and  in  the  midst  of  dances 
And  amusements,  each  nation  thought  of  nothing  but  the  execution  of  his  design. 
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t  WtlliaBi  d«  Lisle,  &d  olBcer  •f  the  French  ftrmy  whoM  nupt  of  Loaisuina   were  very  cotr«ct  for  the  time 
tb«»  publication. 
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It  was  the  evening  before  their  departure  upon  their  concerted  expedition,  and 
the  Spaniards  had  retired  to  their  camps  as  usual  when  the  great  chief  of  tht 
Missouris,  having  assembled  his  warriors,  declared  to  them  his  intentions  ando- 
horted  them  to  deal  treacherously  with  these  strangers,  who  were  come  to  tbdr 
home  only  with  the  design  of  destroying  them.  At  daybreak  the  savages  divided 
into  several  bands,  fell  on  the  Spaniards,  who  expected  nothing  of  the  kind,  and 
in  less  than  a  quarter  of  an  hour  all  the  caravan  were  murdered.  No  one  es- 
caped from  the  massacre  except  the  chaplain,  whom  the  barbarians  saved  because 
of  his  dress :  at  the  same  time  they  took  possession  of  all  the  merchandise  and 
other  effects  which  they  found  in  their  camp.  The  Spaniards  had  brought  with 
them  as  I  have  said  a  certain  number  of  horses,  and  as  the  savages  were  ignoraot 
of  the  use  made  of  these  animals,  they  took  pleasure  in  making  the  JacobiD 
whom  they  had  saved  and  who  had  become  their  slave,  mount  them.  The  priest 
gave  them  this  amusement  almost  every  day  for  the  five  or  six  months  that  he 
^remained  in  their  village,  without  any  of  them  daring  to  imitate  him.  Tired  at 
last  of  his  slavery  and  regarding  the  lack  of  daring  in  these  barbarians  as  a  means 
that  Providence  had  ofiered  him  to  regain  his  liberty,  he  made  secret  all  the 
provisions  possible  for  him  to  make  and  which  he  believed  necessary  to  his  plan* 
At  last  having  chosen  the  best,  horse  and  having  mbunted  him,  after  having  po* 
formed  several  of  his  exploits  before  the  savages,  while  they  were  all  occupied 
with  his  maneuvers,  he  spurred  up  and  disappeared  from  their  sight,  ^taking  the 
road  to  Mexico,  where  doubtless  he  arrived.  Sometime  after  a  party  of  these 
same  Missouris  went  to  the  Illinois  with  the  intention  of  presenting  the  calumet 
to  the  French  general  who  was  in  command  at  that  place  " 

**  It  was  the  Sieur  de  Boisbriant*  who  in  the  visit  these  savages  made  him, 
was  not  a  little  surprised  to  see  some  of  them  covered  with  sarcerdotal  vestments, 
others  wearing  stoles  and  some  others  wearing  a  chalice  cover  hanging  on  their 
neck,  or  a  chalice  in  their  hands.  After  informing  hknself  on  the  subject  of  this' 
masquerade  he  ransomed  from  the  savages  the  sarcerdotal  habiliments,  profaned 
by  these  barbarians.  It  was  from  them  that  he  had  the  tnap  of  which  I  have 
spoken,  which  they  found  among  the  possessions  of  the  Spaniards.  He  gave  it 
immediately  to  the  general  in  command  of  the  country,  with  all  the  details  of 
this  adventure,  and  it  was  from  the  latter  that  we  learn  the  particulars  which  I 
have  just  related." 

It  is  difficult  to  say  how  much  of  the  foregoing  is  truth  and  how  much  ro- 
mance; nearly  every  writer  of  French  annals  of  Louisiana  gave  credence  to  the 
story  in  almost  the  precise  form  given  by  Dumont.  Several  English  compilers 
also  adopted  it  and  it  seems  to  have  been  generally  received  as  the  truth.  M. 
Bossu  t  in  his  book  on  Louisiana  follows   the  story  about  as  we  have  given  it, 

*  Pierce  Duque  Boisbriant,  a  cousin  of  Bienville,  wko  arrived  in  the  colony  in  1009,  was  a  bj^ot  sad 
tf  the  Blue  Ribbon.  Was  for  a  long  period  in  command  at  Biloxi  and  led  several  expcditiAis  against  the 
nac  Indian  tribes.  Left  Mobile  in  October  1718  for  the  Illinois  countiy  where  he  had  been  appelated 
maant  of  the  po«t  In  1721  he  received  the  cross  of  St.  Louts,  and  in  1724  was  appointed  govenior 
'w,  Bienville  being  suspended.  In  1726,  on  the  downfall  of  the  Bienville  regime,  he  sailed  lor  Frtoce. 
.rdt  through  that  part  of  North  America  called  Louisiana,  by  M.  Bossu,  captain  in  the  French  M** 
«  Voli.,  London  1771. 
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ut  adds  ' additional   particulars   in  regard  to  the  visit   of  the   Missouris  to  the 
French  commandant  at  the  Illinois,   describing  the  procession  as  they  marched 
nd  danced,  with  the  ornaments  of  the  chapel  suspended  about  their  necks,  and 
t  of  a  horse  they  had  brought  with  them. 
Du  Pratz  §  in  his  history  of  Louisiana,  gives  a  condensed  account  of  the  ex- 
pedition similar  to  the  foregoing  and  adds,  speaking  of  the  visit  of  the  Missouris 
the  Illinois,     **  They  had  brought  the  map  which  had  so  disastrously  led  the 
Spaniards.     After  having  having  examined  it,  it  appears  to  roe  better  suited  for  the 
rest  of  our  colony  toward  them  than  for  the  country  in  which  we  are  interested. 
Tom  this  map  it  would  seem  that  we  should  bend  the  Red  and  Arkansas  rivers 
s  I  have  said  in  its  place,  and  place  the  source  of  the  Missouri  more  to  the  west 
ban  our  geographers  do.'' 

Dumont,  as  I  have  shown,  also  writes  of  the  same  map  and  the  fact  that  the 
expedition  had  with  them  the  map  of  the  country,  would  seem  to  give  wxight  to 
ihe  belief  entertained  by  the  French  at  the  time,  that  the  enterprise  w*as  under- 
^ken  by  the  Spaniards,  with  a  purpose  which  agreed  in  general  with  the  story  of 
ihcir  intentions  as  told  by  the  Missouris. 

Charlevoix,*  who  traveled  from  Quebec  to  New  Orleans  in  the  year  1721, 
ays  in  one  of  his  letters  to  the  Duchess  of  Lesdiguieres,  dated  at  Kaskaskia, 
uly  21,  1721 :  **  About  two  years  ago  some  Spaniards,  who  came,  as  they  say» 
from  New  Mexico,  intending  to  get  into  the  country  of  the  Illinois  and  drive  the 
French  from  thence,  whom  they  saw  with  extreme  jealousy  approach  so  near  the 
Missouri*  came  down  the  river  and  attacked  two  villages  of  the  Octotas,J  who  are 
allies  of  the  Ayouei,*!-  and  from  whom  it  is  also  said  they  are  derived.  As  the 
vages  had  no  fire-arms  and  were  surprised,  the  Spaniards  made  an  easy  con- 
quest and  killed  a  great  many  of  them.  A  third  village,  which  was  not  far  off 
irom  the  other  two,  being  informed  of  what  had  passed  and  not  doubting  but 
{these  conquerors  would  attack  them,  laid  an  ambUsh  into  which  the  Spanirds 
leedlessly  fell.  Others  say  that  the  savages  having  heard  that  the  enemy  were 
Imost  all  drunk  and  fast  asleep,  fell  upon  them  in  the  ni^ht.  However  it  was,  it 
I  certain  the  greatest  part  of  them  were  killed.  There  were  in  the  party  two  almo. 
lers;  one  of  them  was  killed  directly  and  the  other  got  away  to  the  Missourites, 
•rho  took  him  prisoner,  but  he  escaped  from  them  very  dexlrously.  He  had  a 
|rcry  fine  horse  and  the  Mtssourites  took  pleasure  in  seeing  him  ride  it,  which  he 
lid  very  skillfully.  He  took  advantage  of  their  curiosity  to  get  outof  their  ha^ds. 
One  day  as  he  was  prancing  and  exercising  his  horse  before  them,  he  got  a 
ttle  distance  from  them  insensibly;  then  suddenly  clapping  spurs  to  hb  horse  he 
ras  soon  out  of  sight." 

Charlevoix  also  says  that  he  obtained  the  spur  of  the  Almoner  that  was  killed 
d  that  the  Indians  had  his  breviary.      The  story  of  the  priest  and  the  manner 


I  History  of  LouifUna,  Etc.,  by  M.  Le  Pafc,  Du  Prau   Piru  1768.      The  sulKor  wu  for  many  yeartA 
vernment  factor  in  the  Province  of  Loui»iana,   and  on  hit  return  to  France  pubtUhed  the  above  work« 

•The  celebrated  Jc»uit  father,  auih»r  of  "  1  he  HiJilory  of  New  France,*    Journftl   of  a   Voyage  to  N.  A. 
cten  to  the  Due  bets,  etc. 
(Oloct.     tlo^*»* 
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of  his  escape  seem  to  be  nearly  as  well  authenticated  as  that  of  the  map.  Our- 
levoix  writes  from  near  the  place  where  the  expedition  met  its  fate  and  within 
two  years  of  the  time  it  left  Santa  Fe,  and  the  probabilities  are  that  he  was  at  tk 
Illinois  when  the  Missouris  came  over  and  told  the  commandant  their  stoiy. 
Besides  the  spur  and  breviary,  he  mentions  that  one  Indian  had  a  pot  of  dm- 
ment  which  he  prized  very  highly.  It  will  be  seen  that  he  locates  the  scene  of , 
disaster  to  the  Spaniards  as  among  the  Otoes.  This  tribe  were  of  che  same  famify 
as  the  Missouris  ^nd  spoke  nearly  the  same  language ;  seventy-five  years  later, 
when  the  Missouris  were  nearly  destroyed  by  tribes  from  the  north,  the  remnant 
found  shelter  and  home  with  the  Otoes  and  finally  became  merged  in  this  tribe. 
It  is  possible  that  the  Spaniards  did  attack  the  two  villages  of  Otoes,  and  thit 
they  fled  down  the  river  to  their  allies,  the  Missouris,  who  ambushed  the  Span- 
iards and  destroyed  them. 

De  la  Harpe,  in  his  Historical  Journal  of  the  Establishment  of  the  French  in 
Louisiana,  says,  under  the  date  of  April  24,  1721 :  '<  M.  de  Bois  Briant  writes 
from  the  Illinois  that  the  Spaniards,  to  the  number  of  300  men,  were  come  out 
from  Santa  Fe,  capital  of  New  Mexico,  with  the  design  of  taking  possession  of 
the  lands  of  this  colony.  Of  these  300  men  only  70  had  put  the  enterprise  in 
execution  and  passed  through  several  savage  nations,  guided  by  the  Padoucas, 
who,  instead  of  leading  them  east  quarter  northeast,  went  too  far  to  the  north,  so 
that  they  arrived  on  the  banks  of  the  Cances*  river  near  the  Missouri ;  there  they 
had  met  the  nations  Octotata  and  Passinaha,t  who  had  killed  all  of  them  except 
one  friar,  who  had  been  saved  on  his  horse.'' 

It  will  be  observed  that  the  author  just  quoted  gives  the  report  of  the  com- 
mandant at  the  Illinois,  and  that  he  fixes  the  number  comprising  the  expedition 
at  70  men.  This  I  believe  to  be  much  nearer  the  truth,  than  the  number  stated 
by  Dumont.  Such  an  expedition  could  be  easily  destroyed  by  any  of  the  tribes 
on  the  Missouri  river  at  that  time. 

Stoddard,!  in  his  Historical  Sketches  of  Louisiana,  writing  of  the  expedition, 
says  it  was  intended  to  make  allies  of  the  Pawnees  and  obtain  their  assistance  in 
destroying  the  Missouris,  and  on  this  point  observes:  "Various  writers  assert 
that  these  colonists  aimed  to  find  the  Osage  villages,  but  the  records  of  Santa  F4 
authorize  the  statement  we  have  given."  If  such  records  were  in  existence  when 
Mr.  Stoddard  wrote,  they  are  not  to  be  found  now,  as  I  have  had  them  searched 
for  diligently.  The  extracts  I  have  cited  give  in  substance  what  the  early  French 
historians  and  annalists  wrote  concerning  the  expedition,  and  while  it  must  be 
admitted  they  vary,  still  there  is  sufficient  evidence  for  us  to  believe  that  the 
Spaniards  at  Santa  Yt  fitted  out  and  dispatched  a  body  of  men,  with  instructions  to 
lay  the  foundation  of  what  was  hoped  would  be  an  obstacle  to  the  spread  of 
French  dominion  west  of  the  Mississippi.     That  this  expedition  was  destroyed 

^Kansas. 

fPana  of  Marquette  ;  Panys  of  Pe^ot;  Panii  of  Charleroix  ;  Panismahas  of  the  JesnU  letun,  and  P»«- 
•eet  of  the  present  time. 

tSketchet  Historical  and  Descriptive  of  Louisiana.  By  Major  Amos  Stoddard.  Philadelphia,  1811.  Tie 
Ulthor  was  the  first  governor  of  the  colony  of  Upper  Louisiana  after  the  cession  of  Louisiana  to  the  U.S. 
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|>y  the  Indians,  is  also  probable,  and  the  locality  where  it  met  its  fate  should  be 
object  of  interest  to  the  investigators  of  our  early  history.     If  destroyed  by 
be  Oloes  and  Pawnees,  it  is  probable  that  the  destruction  took  place  not  much 
St  of  Kansas  City ;  if   by  the  Missouris,   it  was   not  far  from  the  mouth   of 
Jrand  River,  as  the  old  village  of  the  Missouns  was  but  a  few  miles  east  of 
rhere  that   river  empties   into  the   Missouri,   and  the  counties  of  Howard  and 
]!hariton  are  prolific  in   Indian  remains.     At  the   date  of   this  expedition   the 
?rench   were  reaching  out  toward  the  Spanish  possessions  in  a  manner  calculated 
excite  the  jealousy  of  the  latter  nation.     De  la  Harpe,  under  the  authority  of 
»ov.  Bienville,  had  built  a  fort  and  formed  a  settlement  on    Red  River,   and,  in 
spondence   with  the  Spanish  commandant  at  Assinais,   had  laid  claim  on 
ehalf  of  the  French  to  the  province  of  Texas,  basing  his  claim  on  the  fort  built 
by  La  Salle  in  1685,     Dumont,  another  French  officer,  was  exploring  the  Arkan 
whose  waters  extended  nearly  to  Santa  Fe,  while  the  French  at  the  Illinois 
were  considering  the  possibility  of  a  route  to  the  Pacific  Ocean  by  way  of 
be  Missouri.     In  attempting  to  confine  the  French  to  the  east  bank  of  the  Mis- 
sissippi, the  Spaniards  were  but  trying  to  guard  a  territory  which  they  believed  to 
rightfully  their  own,  and  which,  in  the  year  1762,  was  reUnquished  to  them  by 
be  French. 


THE  MOQUIS. 


'  In  the  history  of  the  aboriginal  races  of  this  country,  little  is  said  regarding 
ae  Moquis,  a  branch  of  the  Pueblos,  living,  where  possibly  they  have  lived  for  a 
bousand  years,  in  a  rocky  stronghold  in  a  sandy  desert  of  Arizona.    This  people 

lumber  about  two  thousand  five  hundred,  and  occupy  six  villages,  with  houses 

^uilt  of  stone,  cemented  with  sand  and  clay.  These  villages,  says'  Dr.  Loew,  of 
Wheeler's  surveying  expedition,  are  built  on  the  tops  of  four  sandstone  mesas, 
rhich  are  separated  from  each  other  about  eight  miles.  They  occupy  the  entire 
ridthof  the  mesas,  and,  standing  immediately  before  the  houses,  one  may  look 

rertically  down  a  depth  of  three  hundred  feet  In  many  places  the  sides  of  the 
aesas  are  terraced,  being  used  as  sheep  corrals.  In  appearance  the  Moquis  come 
ither  nearer  to  the  Caucasian  than  the  rest  of  his  race.  These  Indians  are  well 
:lad,  and  the  females  especially  so.  Indian  corn  is  the  principal  food— the  sheep 
re  raised  for  their  wool  rather  than  for  the  table.  From  the  wool  a  good  blanket 
"s  made.  The  seed  corn  is  planted  about  one  and  a  half  feet  from  the  surface,  at 
_ which  depth  sufficient  moisture  is  found  to  develop  and  sustain  the  plant.  The 
foquis  have  neither  church  or  any  other  place  of  worship,  and  the  Spanish  Jes- 

Biits  were  unable  to  gain  a  foothold  among  tli^eip. 
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THE  JUDITH  RIVER  GROUP. 

BY  CHAS.  H.  STERNBERG. 
[Remd  in  part  btf^n  the  Kamsa^ Academy  of  Science, '\ 

The  upper  Missouri  cuts  its  way  for  hundreds  of  miles  through  the  great  shale 
beds  of  the  Fort  Pierre  group:  they  contain  quantities  of  the  salts  of  soda  and 
magnesia,  and  all  the  waters  flowing  through  them  are  strongly  impregnated  with 
these  salts.  On  the  top  of  this  group  lie  the  soft  bufl'-colored  sandstone  of  Creu- 
ceous  No.  5.,  or  Fox  Hills  group.  So  far  as  I  have  examined,  they  are  destitute 
of  fossils.  Near  the  mouth  of  the  Judith  river  and  for  one  hundred  and  fifty 
miles  down  the  Missouri,  the  summits  of  the  surrounding  hills  are  covered  with 
the  rocks  of  Cretaceous  No.  6,  or  the  Judith  river  group.  They  consist  of  an 
upper  and  lower  stratum  of  brown  sandstone,  interlaid  with  beds  of  various  color- 
ed clays,  fresh  water  unios  and  Lignites.  These  beds  were  first  discovered  and 
described  by  Dr.  Hayden,  to  whose  untiring  energy  we  are  indebted  for  our 
knowledge  of  the  stratagraphy  and  geology  of  the  Northwest  He  was  driven 
out  of  the  country  by  Blackfeet  Indians,  and  was  only  able  to  save  some  teeth 
and  turtle  shells.      These  have  been  described  by  Dr.  Leidy,  as  follows : 

Triodon  farmosuSy  and  Amblysodon  horridus.  Carnivorous  Dinosaurs  and  PaUa- 
cincus  costaiuSy  and  Trachodon  mirabilis.  Herbivorous  Dinosaurs  of  the  Testudin- 
ata  are  Trionyx  foveatus,  Compsemys  i^etuSy  and  Etnys  obscutus.  These  specimens 
were  prophetic  of  a  rich  store  in  wait  for  the  fortunate  explorer  who  would  be 
able  to  make  a  collection  in  this  interesting  country  and  carry  it  away. 

Ever  since  Hayden 's  explorations  this  country  has  been  looked  to  with  inter- 
est by  scientific  men.  In  1876  Prof.  Cope  resolved  to  go  to  the  Juidth  river,  and 
he  thought  he  could  do  so  safely,  as  the  Sioux  were  south  fighting  the  soldiers.  I 
joined  the  Professor  at  Omaha,  in  August.  At  Ogden  we  took  the  Northern  Utah 
Railroad  for  Franklin,  Idaho,  where  a  journey  by  stage  of  600  miles  awaited  us. 
Through  Idaho  the  alkaline  dust  drove  in  great  clouds,  and  nearly  blinded  us:  we 
hailed  the  mountains  with  delight.  Only  persons  who  have  made  long  journeys 
by  stage  can  know  of  the  discomforts  we  endured.  We  outfitted  at  Fort  Bentons 
the  head  of  navigation  on  the  Missouri.  Our  party  consisted  of  five  men.  One 
to  act  as  guide,  one  as  cook,  the  other  three  including  Prof.  Cope,  were  collectors. 
We  traveled  down  the  Missouri  one  hundred  and  twenty  miles  to  the  Judith  River 
and  went  into  camp  at  Dog  Creek  where  our  field  work  began. 

The  beds  of  the  Judith  River  group  lay  on  the  summits  of  hills  or  in  S]m- 
clinal  valleys  near  the  top.  Our.  first  work  every  morning  was  to  climb  to  the 
summits  of  the  Bad  Lands,  about  1500  feet,  over  beds  of  black  shale.      At  first 
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we  only  discovered  loose  bones,  teeth  and  turtle  shells.  We  had  hard  work  cling- 
IQg  to  the  almost  perpendicular  bluffs,  where  a  misstep  would  hurl  us  intoa  cafion 
1500  feet  deep.  We  had  often  to  cut  niches  for  our  feet  with  hand  picks,  which 
we  always  carried,  as  without  them  we  would  have  been  unable  to  travel.  The 
surface  was  covered  with  loose  angular  fragments  of  cherty  rock,  that  rolled  un- 
der our  feet.  One  great  hardship  we  had  to  endure,  was  the  lack  of  drinking 
water  during  the  day,  as  ail  that  was  found  in  the  Bad  Lands  was  strongly  im- 
pregnated with  alkaline  salts.  Another  hardship  was  the  presence  of  great  swarms 
of  small  gnats  that  got  under  our  hat  rims,  and  inflicted  wounds  that  poisoned  the 
flesh.  But  our  toils  were  well  rewarded,  as  we  were  able  to  add  some  forty  new 
species  of  strange  animal  life  to  science;  and  I  think  that  of  all  the  singular  and 
unique  animals  that  have  peopled  our  earth,  some  that  we  discovered  were  the 
strangest.  They  were  great  land  saurians  or  Dinosaurs.  They  were  the  roost 
numerous  of  the  animal  remains  we  collected.  Some  of  them  reached  to  the 
enormous  height  of  twenty-eight  feet.  They  walked  on  their  hind  limbs,  which 
were  strong  and  pillar-like.  An  immense  tail  helped  support  their  ponderous 
weight  while  feeding  on  the  tender  branches  and  leaves  of  trees.  Their  front  limbs 
were  short  and  armed  with  powerful  claws  for  grasping.  In  each  jaw  were  three 
tows  of  teeth,  and  below  each  old  tooth  was  a  hollow  groove  containing  five 
young  ones.  As  fast  as  one  row  wore  out  another  took  its  place*  We  found 
thousands  of  these  cast-off  crowns.  Of  course  I  have  been  speaking  of  the 
Herbivorous  or  plant  eaters.  The  Carnivorous  Dinosaurs  were  lighter  and  more 
elegantly  built  for  springing  on  the  huge  plant  eaters.  They  were  armed  with  a 
wnglerow  in  each  jaw,  of  long  recurved  teeth,  with  serrate  edges.  Young  teeth 
were  ready  to  take  the  place  of  old  ones,  when  they  were  broken  or  worn  out. 

The  Dinosaurs  resembles  the  bird  in  many  parts  of  its  structure.  They  have 
but  one  occipital  condyle.  Their  bones  are  light  and  hollow.  They  also  resem- 
ble the  mammals  by  their  habits,  and  the  structure  of  the  pelvis  and  pectoral 
arches.  But  on  account  of  many  reptilian  characters,  they  are  classed  in  that 
division  of  vertebrate  life.  Turdes  were  abundant,  and  were  usually  soft^shelled, 
and  other  fresh  water  species.  The  shells  were  often  curiously  marked  with  ele- 
vated or  depressed  lines,  or  punctures.  Among  the  fishes  Ganoid^  or  the  Lepidos* 
ieus^  that  ancient  and  persistent  type,  were  common.  One  peculiar  species  I  dis- 
covered of  the  shark  family,  had  six-sided  teeth,  with  a  line  down  the  long  diame- 
ter, with  dark'colored  enamel  on  one  side  and  light  on  the  other.  They  were  ar- 
ranged in  the  roof  and  floor  of  the  mouth,  like  bricks  in  a  pavement,  and  were 
used  as  a  mill  for  grinding  up  shells.  Prof.  Cope  calls  it  Myhdaphus  bipariiia,  Ba- 
irachia  were  abundant.  No  mammals  were  found,  though  a  number  of  geologists 
have  thought  these  beds  to  be  of  Tertiary  age.  The  explorations  of  Prof.  Cope, 
have,  I  trust,  proved  conclusively  that  they  are  Cretaceous.  The  upper  beds  are 
covered  in  places  with  oyster  shells,  showing  thai  at  the  close  of  the  Cretaceous 
the  sea  covered  the  formation.  Large  deposits  of  lignite  are  found  both  in  this 
and  the  Fort  Pierre  group.  There  are  also  great  quantities  of  fossil  wood  scat- 
tered through  the  formation. 
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Near  Cow  Island,  six  miles  down  the  Missouri,  we  found  three  nearly  perfect 
skeletons,  the  femur  of  one  specimen  being  five  feet  in  length.  While  we  were 
camped  on  Dog  creek  Prof.  Cope  went  ahead  to  Cow  Island,  and  sent  word  for 
us  to  follow  with  outfit.  This  was  no  easy  job,  as  we  had  to  get  our  wagon  to  the 
top  of  the  Bad  Lands  over  the  steep  slides  of  the  Ft.  Pierre  group.  We  had  made  a 
bridle  path  to  the  summit,  and  following  this  we  made  the  venture.  After  unload, 
ing  the  wagon  it  took  four  horses  to  haul  it  within  about  four  hundred  feet  of  the 
summit.  Here  the  slides  were  very  steep  and  the  bridle  path  led  along  the  side. 
Our  teamster  refused  to  drive  any  further  so  Mr.  Isaac  took  his  place,  after  taking 
off  the  lead  horses.  I  went  ahead  on  horse-back  to  encourage  the  team,  but  be- 
fore we  had  gone  ten  yards  the  horses'  feet  slipped  from  under  them,  and  taking 
the  wagon  with  them,  they  made  three  complete  summersaults  and  landed  on  their 
feet  all  right,  with  the  wagon  in  its  proper  position.  The  reader  can  Easily  imagine 
the  peals  of  laughter  that  greeted  this  exploit  Our  next  performance  met  with 
more  success.  We  took  the  horses  to  the  top  of  the  hill  and  tied  our  picket  ropes 
together,  and  fastened  one  end  to  the  hind  axle,  the  other  to  the  doubletrees,  and 
the  team  hauled  our  wa^ron  safe  and  sound  to  ^evel  ground,  though  all  hands  had 
to  hold  down  on  the  upper  sills  of  the  wagon  box  to  prevent  another  overturning. 

When  we  reached  the  uplands  a  magnificent  view  burst  upon  us.  To  the 
south  lay  the  Judith  river  and  Medicine  Bow  Mountains,  while  to  the  north  were 
ibe  Little  Rockies  and  Bear  Paw  Mountains,  and  far  below  us  the  waters  of  the 
great  Missouri  looked  like  a  silver  thread.  We  found  ourselves  on  a  broad,  level 
prairie,  covered  with  bunch  grass,  while  at  the  heads  of  ravines  that  ran  into  the 
Missouri  were  groves  of  pines.  The  country  for  miles  had  been  dug  up  by 
grizzly  bears  in  search  of  artichokes.  We  often  crossed  heavy  elk  and  deer  trails. 
At  the  head  of  Dog  creek  we  saw  a  number  of  buffaloes  and  deer ;  the  country 
seems  to  be  full  of  game,  and  is  the  favorite  hunting  grounds  of  the  Crow  and 
Sioux  Indians. 

When  we  reached  Cow  island  we  proposed  to  go  into  camp  on  the  Missouri ; 
the  only  place  where  it  was  possible  to  get  down  the  bluffs  with  a  wagon  was  very 
steep.  However,  it  is  easier  to  get  down  a  steep  place  than  up  it.  A  kick  sent 
our  rolls  of  blankets  on  their  way,  and  a  couple  of  ropes  tied  to  the  hind  axle  and 
held  by  a  half-hitch  around  a  tree,  kept  everything  steady.  A  man  at  the  tongue 
guided  our  wagon  until  it  reached  level  ground,  of  course  the  ropes  were  let  out 
as  the  wagon  descended  by  its  own  weight.  Night  had  overtaken  us  when  we 
reached  our  camping  ground,  which  we  found  covered  with  cactus.  They  were 
dug  away  from  a  place  large  enough  for  our  tent  and  fire.  My  first  thought  on 
awaking  the  next  morning,  after  examining  our  camping  ground,  was,  How  in  the 
world  will  we  ever  get  out  of  this  place?  We  were  in  a  small  valley  containing  five 
or  six  acres,  the  bluffs  extended  on  either  side  to  the  river,  and  behind  us  was  the 
place  we  had  let  the  wagon  down,  and  I  knew  that  unless  it  was  taken  to  pieces 
and  packed  on  horses,  it  never  could  be  taken  up  the  way  it  came  down.     But 


the  Professor  assured  me  he  would  find  a  way  out,  f  was  satisfied,  as  I  had  a 
great  deal  of  faith  in  his  abiHty  to  accomplish  almost  anything- 

VVe  were  camped  three  miles  below  Cow  island,  and  when  we  were  ready  to 
move,  the  Professor  purchased  an  old  scow,  on  which  we  loaded  our  outfit,  swara 
our  horses  over  and  paddled  across.  Then  as  the  shore  was  low  on  that  side,  we 
turned  it  into  a  tow-path,  hitching  a  horse  to  our  scow,  and  after  a  great  deal  of 
labor  we  found  ourselves  at  the  boat  landing  of  Cow  island.  The  next  day  Prof. 
Cope  took  the  steamer  for  Bismarck  and  Mr.  Isaac  and  myself  were  left  to  com- 
plete the  explorations;  we  remained  until  November,  when  hearing  that  the  Indi' 
ans  were  returning,  and  as  cold  weather  had  set  in,  we  returned  to  Foit  Benton, 
after  a  disagreeable  joueney  on  account  of  snow.  W  e  saw  great  droves  of  ante- 
lope, deer  and  some  buffalo.  I  suffered  a  good  deal  on  my  return  trip  by  stage, 
but  after  the  troubles  were  over  and  I  was  safe  within  the  bounds  of  civilization^ 
I  could  but  congratulate  myself  with  the  feehng  that  I  had  helped  advance  the 
interests  of  Science.  The  discomforts  of  the  explorer  are  soon  forgotten  in  the 
results  accomplished,  I  will  give  my  readers  a  partial  list  of  the  species  discov- 
ered, to  show  the  results  of  the  expedition.  All  are  new  except  those  already  de- 
scribed^  and  have  been  described  by  Prof.  Cope  in  Bulletin  of  U.  S.  Survey, 

REPTILIA. 
Dinosaur  I  A.  Paronychad&n  iacustris. 


Gonipoda. 
Triodon  formosus. 
Lafaps  cfistatus, 
Z.  fakulus. 
L,  lavifrons, 
Z.  haumanus, 
Z.  incrassatus. 
Ambiysod&n  horridus. 
A,  laitraiis. 
ZapioUi  abradtus. 


Proc^lia 


Crvpodira. 

Trianyx  /(meatus. 

T  vagant, 

T,  mammiiariu 

Flaitomenus  punchd^Uus, 


Orthopoda, 
PaUocincus  costatus. 
Dysganus  priganus, 
I?,  bkarinaiks, 
Z?.  haydinianui, 
Duhacrinus  peniagonus. 
D.  ptrangulatus. 
D,  calamarius. 
Trachod&n  miraHHs. 
MoHQcUnui  crassuM. 

CROCODILIA. 

Crocadilus  humilis,     {Leidy. ) 

TESTUDINATA. 
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GEOLOGICAL  CLIMATES. 

4  Addison  Gardens, 
Kensington,  nth  February,  iSSi. 
Editor  Review  : — I  venture  to  send  you  a  number  of  Nature^  with  a  let 
ter  of  mine,  which  I  have  thought  it  necessary  to  write  after  the  perusal  of  a  con- 
troversy that  has  been  carried  on  for  some  weeks  past,  between  two  distinguished 
men,  namely,  Mr.  Wallace,  author  of  the  Malay  Archipelago,  and  Island  Life,  etc, 
and  the  Rev'd  Samuel  Haughton,  Professor  of  Geology  in  the  University  of  Dublin, 
on  * 'Geological  Climates,"  the  former  maintaining  that  were  there  certain  d^ 
pressions,  or  rather  submergences  of  portions  of  land,  tropical  currents  would  flow 
Northward  through*  the  openings,  thaw  all  the  Polar  ice,  and  make  the  Arctic 
climate  almost  if  not  wholly  temperate. 

Prof.  Haughton  takes  quite  an  opposite  view,  and  thinks  the  ice-cap  at  ot 
near  the  Pole  may  be  hundreds  offeet  thick,  and  that  the  Arctic  current  flowing 
South  would  interfere  materially  with  the  heating  influence  of  the  tropical  stream. 

So  much  is  required  to  explain  the  meaning  of  my  letter,  which,  from  fearing 
it  would  occupy  too  much  space,  I  did  not  make  so  explanatory  as  I  could  have 
wished.  Yours  Truly,  John  Rae. 

'*  I  have  read  with  much  interest  and  attention  the  letters  that  have  appeared 
in  recent  numbers  of  Nature  on  the  subject  of  ''geological  climates,"  and  although 
it  must  appear  presumptuous  on  my  part  to  do  so,  I  shall  endeavor  to  show  that 
each  of  the  distinguished  writers  of  these' letters  may  be  somewhat  in  error  on  at 
least  one  point,  which — if  I  am  right —  must  materially  affect  the  correctness  of 
the  conclusions  they  have  come  to. 

I  think  that  Mr.  Wallace,  whilst  very  justly  giving  the  Gulf  Stream  and  other 
currents,  which  m^ht  exist  were  certain  lands  submerged,  credit  for  great  influ- 
ence in  ameliorating  the  rigor  of  climate,  does  not  take  into  sufficient  considera- 
tion the  fact  that  the  waters  of  the  Gulf  Stream,  although  warmer,  are,  in  cons^ 
quence  of  holding  much  more  salt  in  solution,  heavier  than  the  colder  and  less 
saline  Arctic  current. 

Some  experiments  show,  as  clearly  as  anything  done  on  a  very  small  scale 
can,  that  two  waters  brought  as  nearly  as  possible  to  the  conditions  of  the  Gulf 
Stream  and  the  Arctic  current  do  not  mingle  when  simultaneously  poured  into  a 
long  narrow  glass  trough ;  the  Arctic  water  invariably  taking  its  place  on  the 
surface. 

Supposing  then  that  these  two  currents  meet  somewhere  about  latitude  80® 
or  81°  N.,  the  Arctic  water  flowing  south — if  my  experiments  are  of  any  value- 
will  retain  its  position  on  the  surface  and  the  warm  current  pass  underneath,  and 
thus  lose  nil  its  heat  and  influence  on  the  air  over  a  Polar  area  about  1000  geo- 
graphical miles  or  more  in  diameter. 

We  can  have  no  stronger  example  of  this  effect  of  difference  of  density  of 
ocean  water  thanvs  shoTJivb^  \.\v^VNOc>\\x^TA&\n^xvd<w/of  the  Mediterranean  Sea. 


In  Naturt^  vol.  xxiii,  p,  24a,  Prof-  Haughton  says,  *'Tiie  thickness  of  this 
ideal  ice-cap  at  the  Pole  is  unknown,  but,  from  what  we  know  of  the  Palasocrystic 
ice  of  Banks  Land  and  Grinnel  Land,  muii  be  measured  by  hundreds  of  feet ^  and  its 
mean  temperature  must  be  at  least  20°  F.  be/(?w  the  freezing  point  of  water J^ 

With  regard  to  both  the  above  assumptions — which  are  in  italics— I  must  beg 
to  disagree  entirely  with  the  learned  Professor.  He  appears  to  consider  the  so- 
called  Palaeocrystic  ice  as  the  normal  state  of  the  ice  at  and  near  the  Pole,  and  as 
a  natural  growth  by  the  gradual  freezings  or  increase  of  a  single  floe  during  a 
scries  of  years;  whereas  I  am  of  opinion  that^ this  mis-called  Palaeocrystic  ice  is  the 
result  of  a  number  of  floes  being  forced  over  and  under  each  other  by  immense 
pressure  caused  by  gales  of  wind  and  currents. 

The  western  and  northern  shores  of  Banks  and  Grinnel  Lands  arc  peculiarly 
well  suited  for  the  formation  of  such  ice  heaps ;  as  they  are  exposed  to  the  full 
force  of  the  prevailing  north  and  northwest  storms,  which  pile  up  the  ice  in  a 
wonderful  manner  on  these  shores  and  others  similarly  placed,  for  a  distance  of  miles 
seaward.  The  whole  of  the  west  shore  of  Melville  Peninsula  is  so  lined  with  rough 
ice  of  this  kind  that  sledging  is  impossible. 

It  will  wholly  depend  upon  the  form  of  land — if  any — ^at  or  near  the  Pole^ 
whether  or  not  any  floebergs  are  there.  If  there  is  no  land  it  is  probable  there 
will  be  few  or  none,  as  the  ice  will  meet  with  no  great  obstruction,  as  it  is  driven 
by  winds  and  currents. 

I  have  no  authorities  by  me  that  give  the  thickness  of  ice  formed  in  one  sea- 
son at  or  near  the  winter  quarters  of  any  of  the  Arctic  expeditions,  except  my 
own  in  1853-4  at  Repulse  Bay,  latitude' 66**  32'  north. 

The  measurements  of  the  ice — taken  at  some  distance  out  in  the  bay,  where 
there  was  very  little  snow — and  the  mean  temperature  of  the  air  are  given. 


1853 
December  20 

1854 
January  24 
February  25 
April  25 
May  25 


Ice  thickness 
...4  feet  7  inches... 


.,.5  feet  9  inches 
...7  feet  J^   *' 
...8lti>i      ** 
...8ft  ij{     - 


Increase  Monthly  Mean  Temp,  F. 

—  ".24° -5  below  zero 

..5o***6     **        •« 


.340-9     •• 

,  8**'5     **        •• 

.24°     above  zero 


...14  in  35  days 
...t6  in  32  days 
...I2j^  in  59  days 
,..none      30  days 

The  above  table  shows  that  the  ice  ceased  to  increase  in  thickness  some  time 
between  April  25  and  May  25.  after  which  it  decreased  rapidly;  but  I  was  unable 
to  decide  what  proportion  of  this  decrease  was  doe  to  thaw  and  evaporation  from 
the  surface,  and  what  amount  from  the  lower  part  of  the  floe  that  was  under  water  j 
no  doubt  by  far  the  greater  effect  was  produced  by  the  first  two  causes. 

Eight  feet  may  perhaps  be  considered  a  fair  or  rather  a  high  average  of  one 
winter*s  formation  of  new  ice  (not  increase  of  an  old  floe)  over  the  whole  of  the 
Arctic  Sea;  because  Repulse  Bay,  although  in  a  comparatively  low  latitude,  was 
particularly  favorable  for  ice-form aiion,  there  being  no  currents  of  any  conse- 
quence. Where  there  are  currents,  one  year's  ice  does  not  exceed  three  or  four 
feel.  , 

The  winter's  ice  of  18756  at  Discovery  Bay,  in  UuiviAe  ^v**  i^'d  "^.^  ^\^  '^'ox 
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exceed,  if  I  remember  correctly,  six  feet  in  thickness. 

Even  were  these  great  compound  floes,  called  Palaeocrystic  ice,  found  at  pr 
near  the  Pole,  and  of  only  the  same  thickness  as  those  seen  at  Grinnel  Land — m- 
stead  of  ' '  hundreds  of  feet '' — they  would  not  probably  have  nearly  so  low  an 
average  temperature  all  the  year  round  as  20^  F.  below  the  freezing  point  of  water, 
because  only  one-sixth  of  their  mass  would  be  exposed  to  very  low  temperature 
for  about  six  months  of  the  year,  the  surface  being  during  that  time  protected  by 
a  more  or  less  thick  covering  of  snow,  whilst  at  least  five-sixths  of  their  bulk  was 
under  water,  having  a  temperature  for  the  whole  twelve  months  of  or  about  the 
freezing  point  of  the  sea.  The  question  is,  how  far  the  very  low  temperature  of 
an  Arctic  winter  penetrates  a  mass  of,  say  sixty  feet  of  ice,  the  surface  of  which 
is  covered  with  a  foot  of  snow,  and  fif^y  feet  or  five-sixths  under  water  of  a  tem- 
perature at  or  above  the  freezing  point  of  the  sea? 

From  my  experience  on  a  much  smaller  scale,  I  do  not  believe  that  the  at- 
mospheric cold  would,  under  the  circumstances  mentioned,  penetrate  to  the  lower 
surface  of  ice  sixty  feet  thick ;  and  if  it  does  not  do  so  there  would  be  no  increase 
to  its  thickness  during  the  winter. 

An  excellent  example  of  formation  of  Palaeocrystic  ice,  or  floe-berg  is  afibrd- 
ed  by  the  experience  of  the  Austro-Hungarian  Expedition  under  Weyprecht  and 
Payer  in  the  Barentz  Sea  in  1873-4.  Their  ship  was  lifted  high  out  of  the  water 
by  the  pressure  of  the  floes,  which  were  forced  over  and  under  each  other  to  a 
great  thickness  and  extent  in  a  few  days. 

The  ship  and  her  crew  were  helplessly  drifted  about  for  many  months,  during 
which  the  floes  were  frozen  together  into  one  solid  mass,  and  the  inequalities  of 
the  surface  in  a  great  measure  filled  up  with  snow-drift  John  Rae. 

4  Addison  Gardens,  January  29. 


GEOGRAPHICAL  NOTES. 


HEATH'S  DISCOVERIES  IN  SOUTH  AMERICA. 

PROF.  JOHN  D.  PARKER,   KANSAS  CITY,  MO. 

Since  the  death  of  Prof.  Orton  in  South  America,  his  assistant.  Dr.  Ivon  D. 
Heath,  and  his  brother.  Dr.  E!  R.  Heath,  have  both  taken  a  deep  interest  in 
completing  the  unfinished  work  of  that  expedition.  Prof.  Orton  had  formed  the 
purpose  of  conducting  his  expedition  through  the  unexplored  portion  of  the  Beni 
river,  over  which  there  has  always  hung  such  an  uncertainty  and  superstitious 
fcttr.  lUit  just  before  he  reached  this  portion  of  his  journey,  the  soldiers,  whom 
h^  httd  hired  and  paid  in  advance  for  his  whole  expedition,  intimidated  by  super- 
Ntitioud  fear,  suddenly  presented  their  bayonets  at  the  breast  of  Prof.  Orton, 
rrlUMcd  to  go  any  further  and  returned  home.     Prof.  Orton  was,  therefore,  com- 
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pelled  to  abandon  his  expedition,  and  returned  almost  hcart-brokeD  to  die  of  wea- 
riness and  disappointment  on  the  legendary  lake  of  Titicaca. 

About  three  years  ago,  Dr  E.  R.  Heath  returned  to  South  America  to  com- 
plete, if  possible,  Prof  Orion's  work,  and  explore  this  unknown  region,  the  terra 
incognita  of  South  America,  It  was  hoped  that  some  Geographical  Society  would 
aid  in  this  important  work,  but  while  plans  were  being  laid  to  secure  material  as- 
sistance, Dr.  E.  R.  Heath  undertook  and  solved  the  problem  himself. 

On  December  28,  iSSo,  Dr,  Heath,  of  Wyandotte,  Kansas,  received  a  letter 
hastily  written  by  his  brother,  dated  Reyes,  Bolivia,  on  the  river  Beni,  Aug,  3, 
1880,  on  the  day  of  his  embarkation  for  the  rubber  camps  and  the  unknown 
country  further  below.  He  wrote  that  he  was  just  setting  out  to  explore  this  un« 
known  region,  and  that  three  months  would  tell  the  tale  of  his  success  or  defeat. 
On  March  19th,  Dr.  Ivon  D,  Heath  received  another  letter  from  his  brother  in 
South  America,  announcing  that  his  expedition  had  proved  a  complete  success. 
The  following  extract  will  be  interesting  from  this  letter,  which  is  dated  Reyes, 
Bolivia,  Dec,  20,  1880; 

"The  question  of  the  Bcni  is  solved.  This  work  of  Professor  Orton  is  finish- 
ed, I  made  the  trip  from  Cabinas  (rubber  camps  on  the  Madidi)  in  a  canoe  with 
two  Indians,  I  left  Cabinas  September  27,  and,  after  delays  from  sickness  of  my 
men,  at  8Ja,  m  ,  October  8th,  discovered  a  new  river  entering  from  the  south,  and 
at  midday  of  the  Sth  arrived  at  the  junction  of  the  Madre  de  Dios  with  the  Beni. 
No  other  white  man  has  ever  seen  the  mouth  of  this  magnificent  river.  Crude 
measuremenls  gave  735  feet  for  the  width  of  the  Beni^  and  2350  for  that  of  the 
Madre  de  Dios.  Took  careful  observations  for  latitude  and  longitude.  At  6:50 
A,  M,  of  the  9th,  I  passed  the  moyth  of  a  river  the  size  of  the  Yacuma,  entering 
from  the  north,  to  which  1  gave  the  name  Orton, 

At  night  we  slept  on  a  sand-bar  joined  to  a  large  island.  On  the  loth  wc 
passed  this  island,  and  at  8  a.  m,  another  large  one,  and  at  10  a,  m,  came  to  a 
line  of  rocks  obstructing  the  river  and  making  rapids.  One  mile  further  down  we 
came  to  the  main  fall,  which  exhibits  a  perpendicular  descent  of  the  entire  river 
of  thirty  feet.  We  qccupied  the  remainder  of  the  loth  in  drawing  our  little 
craft  over  the  rocks  to  the  waters  below.  With  much  risk  we  passed  the  waves 
below  the  falls  and  camped.  On  the  morning  of  October  11  we  passed  some 
rocks  in  the  river  corresponding  to  the  rapids  of  the  Paio  Grande  of  the  River 
Mamore,  but  which,  here,  offer  no  serious  obstructions  to  navigation  At  10  A, 
M.,  October  1 1,  1880,  we  arrived  at  the  mouth  of  the  Beni — that  is,  at  the  junc- 
tion of  the  Beni  and  Mamor^  rivers.  From  thence  we  ascended  the  Mamor<i,  300 
miles,  to  Exaltacion  and  Santa  Ana,  and  from  Santa  Ana  to  this  place,  200  miles 
west  over  the  pampas ;  brought  my  boat  on  an  ox  cart. 

Here  I  am  safe  and  sound  with  a  man  of  the  three  rivers — ^Beni,  Mamor^an 
Yacuma,  From  the  river  Madidi  to  the  mouth  of  the  Beni  there  are  but  four  fara- 
ilies  of  Pacavara  Indians  in  the  place  of  ''multitudes  of  man-eating  savages,"  as 
every  man,  woman  and  child  in  Bolivia  has  believed  during  many  scores  of  years. 
R (I bber  gatherers  are  already  taking  advantage  of  my  exploration,  and  have  es- 
tablished camps  further  down  the  Beni," 

On  account  of  superstitious  fear  of  the  unexplored  portion  of  the  river  Beni, 
the  productions  of  the  rubber  camps  on  the  river  Madidt  have  ascended  the  riv- 
er Beni,  aoo  miles  to  Reyes,  thence  east  200  miles  to  tw^t  \ll«ovc>\fe^  ^«is:.^  ^^as^ 
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miles  north  to  its  union  with  the  Beni— 700  miles  around,  in  place  of  less  than 
300  miles  direct.  The  waters  of  the  Beni  come  do«m  from  the  gold  mlnei^of 
Bolivia  and  through  forests  of  Cinchona  trees;  and  the  Madre  de  Dios  from  a 
much  larger  area  of  similar  territory  of  Peru, 

Dr,  Heath,  alone,  unaided,  spent  two  years  in  patient,  determined  prep 
tion  near  the  scene  of  the  proposed  exploration,  and  then,  in  a  frail  canoe,  with 
only  two  Indian  servants,  with  certain  death  before  thera^  a$  all  Bolivia  believwl, 
paddled  bravely  forth  to  explore  a  great  river  and  extensive  country  where,  dur- 
ing 350  years,  a  score  of  costly  expeditions  have  disastrously  failed.  It  is 
thought  that  the  governments  of  Peru  and  Bolivia  will  give  official  recogmtion  of 
his  daring  and  successful  achievement.  His  work  will  develop  and  change  the 
commerce  of  many  hundred  miles  of  mountain  and  plain.  Rubber  and  bark  will 
now  descend  the  Beni,  instead  of  going  600  or  700  miles  around.  What  risk  md 
danger  he  faced  in  descending  an  absolutely  unknown  river,  larger  than  the  Mit- 
sissippi»  in  which  were  rapids  and  falls !  What  satisfaction  he  must  have  fdt 
when  his  canoe  entered  the  yellow  waters  of  the  Mamor^,  having  successftillf 
braved  the  superstition  of  ages  and  opened  up  a  new  country  to  commerce! 

Dr.  Heath  has  achieved  a  noble  work  in  exploring  this  unknown  regioo, 
which  wiJl  be  recognized  everywhere,  and  as  long  as  the  Orton  river  Sows,  men 
will  remember  the  explorer  whose  name  it  bears,  wiio  contributed  so  much  to  <m 
knowledge  of  South  America,  and  gave  up  his  life  to  the  cause  of  science. 


: 


CONGRESSIONAL  APPROPRIATIONS   FOR  SCIENTIFIC  PURPOSES. 

[The  following  extracts  from  the  bill  making  appropriations  for  sundry  civil 
expenses  of  the  government  for  the  fiscal  year  ending  June  30th,  188a,  will  be  of 
interest  to  our  readers  and  to  scientists  generally : — Editor.] 

The  Howgate  Polar  Expedition. —Observation  and  exploration  in  the 
Arctic  Seas :  For  continuing  the  work  of  scientific  observation  and  exploration 
on  or  near  the  shores  of  Lady  Franklin  Bay,  and  for  transportation  of  men  and 
supplies  to  said  location  and  return,  twenty-five  thousand  dollars. 

Lieut.  A.  W.  Greely,  5th  U.  S.  Ca% airy  and  Acting  Signal  Officer,  has  been 
assigned  by  the  Secretary  of  War,  to  the  command  of  this  expedition.  Lieut. 
Greely  will  be  permitted  to  select  such  officers  and  men  from  the  army  as  will  be 
required  to  carry  out  the  objects  of  the  expedition.  In  our  next  issue  we  shall 
probably  be  able  to  give  fuller  details  of  the /^ry^/r/i^/ of  the  expeditionary  force* 

The  Bennett  Polar  Exped(tion. — To  enable  the  Secretary  of  the  Navy  to 
immediately  charter  or  purchase,  equip,  and  supply  a  vessel  for  the  prosecution  of 
a  search  for  the  steamer  Jeannette  of  the  Arctic  Exploring  Expedition  (which  the 
Secretary  of  the  Navy  is  hereby  authorized  to  undertake)^  and  such  other  vessels 
as  may  be  found  to  need  assistance  during  said  cruise,  one  hundred  and  seventy. 
five  thousand  dollars:  Provided,  That  said  vessel  shall  be  wholly  manned  bf 
volunteers  from  l\\e  ^avy. 


CONGRESSIONAL  APPROPRIATIONS  FOR  SCIENTIFIC  PURPOSES.    78© 

On  March  15th  the  Navy  Department  paid  $roo,ooo  for  the  whaling  steamer 
!ary  and  Helen,  to  be  sent  in  search  of  the  Jeanctte* 

Geological  Survey, — For  the  expenses  of  the  Geological  Survey,  and  the 
classification  of  the  public  lands  and  examination  of  the  geological  structure,  min* 
eral  resources,  and  products  of  the  national  domain,  to  be  expended  under  the 
direction  of  the  Secretary  of  the  Interior,  including  pay  of  civilian  employees, 
one  hundred  and  fifty  thousand  dollars. 

The  unexpected  balance  for  the  completion  of  the  office  work  of  the  Geolog* 
ical  and  Geographical  Survey  of  the  Territories  for  the  fiscal  year,  eighteen 
hundred  and  eighty-one,  was  also  re-appropriated  and  made  available  for  the 
same  purposes. 

Mississippi  River  Commission. — For  salaries  and  traveling  expenses  of  Cora- 
mission,  oflice  expenses,  and  reduction  of  work*  for  continuation  of  surveys  and 
gaugings  of  Mississippi  River  and  its  tributaries;  for  permanent  gauge-stations 
and  borings ;  for  publication  of  maps  and  results,  one  hundred  and  fifty  thousand 
dollars. 

North  American  Ethnqlocv. — For  the  purpose  of  continuing  ethnological 
researches  among  the  North  American  Indians,  under  the  direction  of  the  Secre- 
tary of  the  Smithsonian  Institution,  twenty-five  thousand  dollars ;  five  thousand 
dollars  of  which  shall  be  expended  in  continuing  archaeological  investigations 
relating  to  Mound -builders  and  prehistoric  mounds. 

Smithsonian  Institution, — For  the  expense  of  exchanging  literary  and  sci- 
entific productions  with  all  nations  by  the  Smithsonian  Institution,  three  thotisand 
dollars. 

Preservation  of  collections,  Smithsonian  Institution  :  For  preservation  and 
care  of  the  collections  of  the  surveying  and  exploring  expeditions  of  the  govern- 
ment, fifty-five  thousand  dollars. 

Preservation  of  collections,  Smithsonian  Institution,  Armory  building:  For 
expense  of  watching,  care  and  storage  of  duplicate  government  collections,  and 
of  property  of  the  United  States  Fish  Commission,  Two  thousand  five  hundred 
dollars. 

Under  the  Commissioner  of  Fish  and  Fisheries. — Propagation  of  food- 
fishes  :  For  the  introduction  of  shad  and  fresh-water  herring  into  the  waters  of  the 
Pacific,  the  Atlantic,  the  Gulf  and  Great  Lake  States,  and  of  salmon,  white-fish, 
carp,  gourami,  and  other  useful  food-fishes  into  the  waters  of  the  United  State* 
generally,  to  which  they  are  best  adapted  ;  also  for  the  propagation  of  cod,  her- 
ring, mackerel,  halibut,  Spanish  mackerel,  and  other  sea  fishes,  and  for 
continuing  the  inquiry  into  the  causes  of  the  decrease  of  food*fishes  of  the  United 
States,  nioety-five  thousand  dollars,  which  shall  be  immediately  available. 

Coast  and  Geodetic  Survey. — Survey  of  the  Atlantic  and  Gulf  coasts, 
eastern  division  ;  For  tvcry  purpose  and  object  necessary  for,  and  incident  to, 
the  continuation  of  the  survey  of  the  Atlantic  and  Gulf  coasts  of  the  United 
States,  the  Mississippi  and  other  rivers,  to  the  head  of  either  tidal  influence  or 
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ship  navigation ;  soundings,  deep-sea  temperatures,  dredgings,  and  current-obser- 
vations along  the  above-named  coasts,  in  theGulf  of  Mexico,  and  the  Gulf  Stream, 
including  its  entrance  into  the  Gulf,  its  course  through  the  Carribbean  and  into 
and  around  the  Sargasso  Sea ;  the  triangulation  toward  the  western  coast,  and 
furnishing  points  for  State  surveys ;  the  preparation  and  publication  of  charts,  the 
Coast  Pilot,  magnetic  map  of  Eastern  North  America,  and  other  results  of  the 
work,  with  the  purchase  of  materials  therefor,  including  compensation  of  civilians 
engaged  in  the  work,  three  hundred  thousand  dollars. 

For  continuation  of  the  resurvey  of  the  Delaware  Bay  and  river,  ten  thousand 
dollars. 

Survey  of  the  Pacific  coasts,  western  division  :  For  every  purpose  and  ob- 
ject necessary  for,  and  incident  to,  the  continuation  of  the  survey  of  the  Pacific 
coasts  of  the  United  States,  the  Columbia  and  other  rivers,  to  the  head  of  eitho* 
tidal  influence  or  of  ship-navigation;  deep-sea  soundings,  temperatures,  currents, 
and  dredgings  along  and  also  in  the  Japan  Stream,  flowing  off  these  coasts ;  the 
triangulation  toward  the  eastern  coast,  and  furnishing  points  for  State  surveys, 
the  preparation  and  publication  of  charts,  the  Coast  Pilot,  the  magnetic  map  o| 
Western  North  America,  and  other  results  of  the  work,  with  the  purchase  of 
materials  therefor,  including  compensation  of  civilians  employed  in  the  work,  one 
hundred  and  eighty  thousand  dollars. 

Signal  Service. — Observation  and  report  of  storms :  For  the  expenses  of 
the  observation  and  report  of  storms  by  telegraph  and  signal  for  the  benefit  of 
commerce  and  agriculture  throughout  the  United  States;  for  manufacture,  pur- 
chase, and  repair  of  meteorological  and  other  necessary  instruments;  for 
telegraphing  reports ;  for  expenses  of  storm-signals  announcing  the  probable  ap- 
proach and  force  of  storms ;  for  continuing  the  establishment  and  connection  of 
stations  at  life-saving  stations  and  light-houses ;  for  instrument-shelters ;  for  hire, 
furniture,  and  expenses  of  offices  maintained  for  public  use  in  cities  and  ports  re- 
ceiving reports;  for  river  reports;  for  maps  and  bulletins  to  be  displayed  in 
chambers  of  commerce  and  boards  of  trade  rooms,  and  for  distribution ;  for  erigi- 
nal  studies  J  books,  periodicals,  newspapers,  and  stationery;  and  for  incidental 
expenses  not  otherwise  provided  for,  three  hundred  and  seventy-five  thousand 
dollars. 


SIBERIAN  COMMERCE. 

A  document  has  been  issued  by  the  German  Foreign  Office  describing  the 
various  attempts  made  during  the  past  three  years  to  reach  the  mouths  of  the 
Siberian  river  by  way  of  the  North  Cape.  In  1878,  seven  vessels  undertook  the 
voyage  to  the  Artie  Sea ;  two  steamers  arrived  in  Orbi,  four  in  the  Yenisei,  and 
the  seventh,  a  sailing  vessel  in  the  Lena,  up  which  river  it  sailed  to  Jakustok,  a 
distance  of  2700  versts.  The  greater  number  of  these  vessels  returned  to  Europe 
in  the  same  season  with  return  freights. 


The  attempts  made  in  the  two  following  years  were  less  successful.     Of  seven 
hips  which  left  in  1879  only  one  was  able  to  accomplish   the  voyage  around  the 
^orth  Cape.     Jn  1880  five  ships   penetrated  into   the    sea  of  Kara      The  two 
German  steamers,  the  Luist  and  the    Dahlmann^    bound    for  the  Yenisei  river, 
breed  to  return.    .  The    Dahlmann   encountered    to    the   northward   of  Novayo 
Icmlya,  a  sea  of  ice  as  impenetrable  as  that  which  it   had  met   with  in  the  south 
ide  of  the  island.     The  ship  Nordiand,    freighted  by   the   well  known  Russian 
Merchant  Siberiakoff,   twice  entered  the  Sea    of    Kara   but    its  progress  was  also 
{topped  by  heavy  masses  of  ice  and  had  to  return   to    Europe,     This  failure  did 
lot  discourage  the  enterprising  merchant,  for  in  July,    1880,  he  himself  started 
or  the  North  in  the  steamer   Oscar  Dkkson,  charted   in  Gothenburg  and  provis- 
oned  for  ten  months.      He  left  VardO   in   August,    arrived  in  Jugor  Strait  before 
lie  end  of  the  month,  but  the  whole  month  of  September  was   spent  in  vain  at- 
tempts to  cross  the  Kara  Sea      Later  in  the  year  the  ship  was  seen  by  the  cap* 
tain  of  the  steamer  Neptune  in  the  Matotskin  Schar,    sailing   up  and  down  to  the 
tz  tward  of  Novayo  Zemlya,  and  once  returning  through  that  strait  to  the  western 
■ide  of  the  island.     For  some  time  no  farther   news   was  received  of  the  where- 
■bouts  of  the  Dickson^  excepting  a  rumor  that  she  was  frozen  in  at  the  mouth  of 
faie  Yenesei.     In  consequence  of  this  rumor  SiberakoflTs  brother  sent  an  over- 
land expedition  to  the  mouth  of  that  river.     Subsequently  news  was  received  of 
ic  Dickson's  safe  arrival  at  Tobolsk. 

Only  the  fifth  ship,  the  Neptune,  already  mentioned,  reached  the  mouth  o( 
iC  Orbi  and  returned  in  the  same  season  to  Europe  laden  with  grain.  The  con- 
ition  of  navigation  in  the  Kara  Sea  as  shown  by  the  experience  of  the  last  three 
ears,  have  disappointed  the  hopes  of  a  productive  and  profitable  commerce 
itherto  enteruined,  but  it  is  possible  that  further  experience  and  observations 
ill  remove  many  of  the  obstacles  that  were  encountered. 

For  this. purpose  observmg  stations  are  about  to  be  established  at  the  mouth 
bf  the  Lena  and  Kolyma,  or  upon  one  of  the  New  Siberian  Isbnds.  Lieut, 
^Orgens  has  been  assigned  to  the  direction  of  the  station  on  the  Lena. 


METEOROLOGICAL  STATIONS  IN  BEH RINGS  SEA. 

The  Signal  Service,  in  cooperation  with  the  Smithsonian   Institution,  the  N. 

Trading  Co.,  the  Western  Fur  and  Trading  Co.,  and  Ihe  Alaska  Commercial 

.,  proposes  to  establish  an  extensive  system  of  stations  during  the  present  year, 

Df  the  purpose  of  making  an  exhaustive  study  of  the  meteorological  and  other 

atural  phenomena  of  the  exterme  northwest  coast  of  the  American  continent, 

ind  of  the  islands  in  Behrings  Sea. 

The  stations  named  below  have  been  partially  decided  upon  for  occupation, 
lie  Latitude  and  Longitude  given  arc  approximative  only ; 


1 

I 
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STATIOKS.  LATITUDB.  LONGITDDl. 

Copper  Islsnd 54®  30' 192®  orf 

Attu  Island 53°  o«^ #   •   •  »^7*  0^ 

Atka  Island *    '   •    .    .  52®  30' 174*  3</ 

Unalaslika  Island 53^  00' 166^  o(/ 

St.    Paul   Island 57**  30' 170*  «/ 

St  Michaels 63**  30' 162®  «/ 

Point   Barrow 71**  30' 156*30' 

Nuchagakak. 61^  00' 162*00^ 

«tka 57^00' 135O30' 

Cordova  Bay 54**  45' 132*  vl 

Portage  Bay      59**  00' i35«  jt/ 

Yakuut 59**  30' 140^  orf 

Fort  Yukon 66*^  30^  .. i45«  orf 

Fort   Renai 61*^00' iSi^orf 

Port  Etches 60**  30' i47«  od 

Kuskokvim 61®  00' 161*30^ 

And  eleven  other  stations  not  yet  selected.  It  is  expected  that  Russia  wtQ 
establish  a  cooperating  station  at  Petropadlovsk  in  about  Latitude  53^  and  LongL 
tude  201**. 

The  station  at  Point  Barrow  is  part  of  the  American  quota  of  the  Interna- 
tional chain  of  Polar  Stations. 

The  Meteorological  Office  of  Canada,  under  the  energetic  supervision  of 
Mr.  Carpuxael,  proposes  to  establish  a  full  station  on  Melville  Island,  at  Winter 
Harber,  in  Lat.  74**  45';  Long,  iii*,  provided  the  necessary  Government  assist- 
ance can  be  obtained.  The  proposed  site  is  where  Parry  wintered  in  181^20, 
and  is  an  admirable  location  for  one  of  the  International  chain  of  stations. 


ASTRONOMY. 


PLANETARY  PHENOMENA  FOR  APRIL,   1881. 

BY  W.    W.    ALEXANDER,  KANSAS   CITY,    MO. 

Mercury  on  the  7th  reaches  its  greatest  elongation  west,  but  owing  to  its  po- 
sition being  so  much  south  of  the  sun,  it  cannot  be  observed  well  from  Kansas 
City. 

Venus  on  the  nth  reaches  the  stationary  point  in  its  orbit,  /.  ^.,  its  position 
among  the  fixed  stars  will  remain  unchanged  for  a  short  time.  This  apparent 
rest  in  its  motion  is  caused  by  our  being  in  the  direction  in  which  it  is  moving; 
after  this  it  will  continue  rapidly  to  approach  the  sun,  being  so  near  to  that  orb 
after  the  25  th  as  to  escape  observation  except  with  the  telescope. 

Mars  during  this  month  will  be  among  the  stars  in  Aquarius. 


Jupiter  and  Saturn  have  approached  so  near  the  sun's  place  that  a  good  view 
ihera  cannot  be  obtained  this  month.      On  the  22d  they  are  in  conjunction 

each  other  and  also  with  the  sun. 

Uranus  is  situated  in  the  constellation  Leo  about  12**  east  and  4°  south  of 
Regulus,  the  brightest  star  of  that  constellation.  It  is  now  in  a  very  favorable 
position  for  observation,  and  as  only  a  few  persons  have  ever  seen  this  planet 
the  present  opportunity  should  not  be  missed.  It  shines  with  the  light  of  a  6th 
magnitude  star,  and  under  the  most  favorable  circumstances  is  visible  to  the 
imiced  eye. 

Neptune  is  situated  in  the  constellation  Aries,  but  being  so  faint,  owing  to  its 
enormous  distance,  cannot  be  seen  except  with  good  astronomical  instruments* 

The  Moon  on  the  ist  is  in  conjunction  with  Venus,    passing  sooth  of  that 


planet  3^ 


On  the  loth  it  is  within  6°  19'  of  Uranus.     By  the  28th  it  will  be 


again  in  conjunction  with  Venus,  passing  south  2**  40', 
the  sun  that  they  cannot  be  seen  with  the  unaided  eye. 


but  both  will  be  so  near 


DELICATE  SCIENTIFIC  INSTRUMENTS,  AND  SOME  RECENT 
RESULTS  OF  THEIR  USK 

BY    EDGAR   L,    LARKIN,  NEW  WINDSOR  OBSERVATORY,   NEW  WINDSOR,  ILLINOIS. 

Within  the  last  five  years,  scientific  men  have  surpassed  previous  efforts  in 
clcwe  measurement  and  refined  analysis.  By  means  of  instruments  of  exceeding 
delicacy,  processes  in  nature  hitherto  unknown,  are  made  palpable  to  sense. 
Heat  is  found  in  ice,  light  in  seeming  darkness,  and  sound  in  apparent  silence. 
It  seems  that  physicists  and  chemists  have  almost  if  not  quite  reached  the  ultimate 
atoms  of  matter.  The  mechanism  must  be  sensitive,  as  such  properties  of  matter 
as  heat,  Hght,  electricity,  magnetism  and  actinism,  are  to  be  handled,  caused  to 
vanish  and  reappear,  analyzed  and  measured.  With  such  instruments,  nature  is 
scrutinized,  revealing  new  properties,  strange  motions,  vibrations  and  yndulations. 
Throughout  the  visible  universe,  the  faintest  pulsations  of  atoms  are  detected,  and 
countless  miHions  of  infinitely  small  waves,  bearing  light,  heat  and  sound  are  dis- 
covered and  their  lengths  determined.  Refined  spectroscopic  analysis  of  light  is 
now  made,  so  that  when  any  material  burns,  no  matter  what  its  distance,  its  spec* 
trum  tells  what  substance  is  burning.  When  any  luminous  body  appears,  it  can 
be  told  whether  it  is  approaching  or  receding^  or  whether  it  shines  by  its  own 
or  reflected  light;  whence  it  is  seen  that  rays  falling  on  earth  from  a  flight  of  a 
hundred  years,  are  as  sounding  lines  dropped  in  the  appalling  depths  of  space. 
We  wish  to  describe  a  few  of  these  intricate  instruments,  and  mention  several 
far-reaching  discoveries  made  by  their  use;  beginning  with  mechanism  for  the 
manipulation  of  light.  Optics  is  based  on  the  accidental  discovery  that  a  piece 
of  glass  of  certain  shape  will  draw  light  to  a  focus,  forming  an  image  of  any  object 
at  that  point.     The  next  step   was   in  learning    that  this  image  can  be.  MvsL^tA. 
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with  a  microscope,  and  magnified;  thus  came  the  telescope  repealing  unheard  of 
suns  and  galaxies.     The  first  telescopes  colored  everything  looked  at,  but  by  i 
hundred  years  of  mathematical  research,  the  proper  curvature  of  objectives  formed 
of  two  glasses  was  discovered,  so  that  now  we  have  perfect  instruments.    Great 
results  followed ;  one  can  now  peer  into  the  profound  solitudes  of  space,  bringing 
to  view  millions  of  sta^s,  requiring  light  5,000  years  to  traverse  their  awfal  dis- 
tance, and  behold  suns  wheeling  around  suns,  and'  thousands  of  nebulse,  or  ag- 
glomerations of  stars  so  distant  as  to  send  us  confused  light,   appearing  like  faint 
gauze-like  structures  in  measureless  voids.     The  modem  telescope  has  astonishing 
power,  thus :    When  Mr.   Clark  finished  the  great  26-inch   Equatorial,  now  at 
Washington,  he  tested  its  seeing  properties.     A  photographic  calligraph  whose 
letters  were  so  fine  as  to  require  a  microscope  to  see  them,  was  placed  at  a  dis- 
tance of  three  hundred  feet.     Mr.  Clark  turned  the  great  eye  upon  the  invisTbte 
thing  and  read  the  writing  with  ease.    But  a  greater  feat  than  this  was  accomplish- 
ed by  the  same  instrument — the  discovery  of  the  two  little  moons  of  Mars,  bj 
Prof.  Asaph  Hall,  in  1877.     They  are  so  small  as  to  be  incapable  of  measurement 
by  ordinary  means,  but  with  an  ingenious  photometer  devised  by  Prof.  Pickering 
of  Harvard  College,  he  determined  the  outer  satellite  to  be  six,  and  the  inner  seven 
^  miles  in  diameter.     The  discovery  of  these  minute  bodies  seems  past  belief,  and 
will  appear  more  so,  when  it  is  told  that  the  task  is  equal  to  that  of  viewing  a 
luminous  ball  two  inches  in  diameter  suspended  above  Boston,   by  the  telescope 
situated  in  the  city  of  New  York.     [Newcomb  and  Holden's  Astronomy,  p.  338. 
Phobos,  the  nearest  moon,  is  only  4,000  miles  from  the  surface  of  Mars,  and 
is  obliged  to  move  with  such  great  velocity,  to  prevent  falling,   that  it  actually 
makes  a  circuit  about  its  primary  in  only  7  hours  38  minutes.     But  Mars  turns  on 
its  axis  in  24  hours  37  minutes,  so  the  moon  goes  round  three  times,  while  Mars 
does  once,  hence  it  rises  in  the  west  and  sets  in  the  east,  making  one  day  of  Mars 
equal  three  of  its  months.     This  moon  changes  every  two  hours,  passing  all  phases 
in  a  single  Martial  night ;  is  anomalous  in  the  solar  system,  and.  tends  to  subvert 
that  theory  of  cosmic  evolution  wherein  a  rotating  gaseous  sun  cast  off  concen- 
tric rings,  afterward  becoming  planets.     Astronomers  were  not  satisfied  with  the 
telescope ;  true,  they  beheld  the  phenomena  of  the  solar  system ;  planets  rotating 
on  axes,  and  satellites  revolving  about  them.     They  saw  sunspots,  facul^e  and 
solar  upheaval ;  watched  eclipses,  transits,  and  the  alternations  of  summer  and 
winter  on  Mars,  and  detected  the  laws  of  gravity  and  motion  in  the  system  to 
which  the  earth  belongs.     They  then  devised  the  Micrometer.     This  is  a  complex 
mechanism  placed  in  the  focus  of  a  telescope,  and  by  its  use  any  object,  provid- 
ing it  shows  a  disc,  no  matter  what  its  distance,  can  be  measured.     It  consists 
of  spider  webs  set  within  a  graduated  metallic  circle,  the  webs  movable  by 
screws,  and  the  whole  instrument  capable  of  rotating  about  the  coUimation  axis 
of  the  telescope.      The  screw  head  is  a  circle  ruled  to  degrees  and  minutes, 
and  turns  in  front  of  a  fixed  vernier  in  the  field  of  a  reading  microscope.     One 
turn  of  the  screw  moves  the  web  a  certain  number  of  seconds;  then  as  there  are 
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l6o°  in  a  circle^  i-36oih  of  a  turn  moves  the  web  i -360th  of  the  amount,  and 
an.  Thus,  when  two  stars  are  seen  in  the  field,  one  web  is  moved  by  the 
crew  until  the  fixed  line  and  the  movable  one  are  parallel,  each  bisecting  a  sur. 
'  reading  with  the  microscope,  the  numbei  of  degrees  turned  the  distance  apart 
the  stars  becomes  known;  the  distance  being  learned,  position  is  then  sought; 
le  observance  of  which  led  to  one  of  the  greatest  discoveries  ever  made  by  man» 
The  permanent  line  of  the  micrometer  is  placed  in  the  line  joining  the  north 
and  south  poles  of  the  heavens,  and  brought  across  one  of  the  stars;  the  movable 
yi^  is  then  rotated  until  it  bisects  the  other,  and  then  the  angle  between  the 
^^Bi  is  recorded.  Double  stars  are  thus  measured,  first  in  distance,  and  second, 
their  position.  After  this,  if  any  movement  of  the  stars  takes  place,  the  tell  tale 
micrometer  at  once  detects  it 

lo  1 7S0,  Sir  Wm.  Herschel  measured  double  stars  and  made  catalogues  with 

distances  and  positions.     Within  twenty  years,  he  startled  intellectual  man  with 

ihe  statement  that  many  of  the  fixed  stars  actually  move — one  great  sun  revolving 

3und  another,  and  boih  rotating  about  their  common  center  of  gravity.     If  we 

>k  at  a  doub'e  star  with  a  small  telescope,  it  looks  just  like  any  other;  using  a 

little  Ijirger  glass,  it  changes  appearance  and  looks  elongated;  with  a  still  better 

elescope,  they  become  distinctly  separated  and  appear  as  two  beautiful  stars 

'whose  elements  are  measured  and  carefully  recorded,  in  order  to  see  if  they  move, 

Merschel  detected  the  motion  of  fifty  of  these  systems,  and  revolutionized  modern 

agronomy.     Astronomers  soared  away  from  the  little  solar  system,  and  began 

a  minute  search  throughout  the  whole  sidereal  heavens.     Herschel's  catalogue 

contained  400  double  suns,  only  fifty  of  which  were  known  to  be  in  revolution. 

•  Since  then,  enormous  advance  has  been  made.     The  micrometer  has  been  im- 

t  proved  into  an  instrument  of  great  delicacy,  and  the  number  of  doubles  has  swelled 
to  10,000;  650  of  them  being  knoAn  to  be  binary,  or  revolving  on  orbirs — Prof* 
S.  W.  Burnham,  the  distinguished  young  astronomer  of  the  Dearborn  Observatory, 
Chicago,  having  discovered  800  within  the  last  eight  years.  This  discovery  im- 
plies stupendous  motion ;  every  fixed  star  is  a  sun  like  our  own,  and  we  caD 
Iiinagine  these  wheeling  orbs  to  be  surrounded  by  cool  planets,  the  abode  of  life, 
as  well  as  ours.  If  the  orbit  of  a  binary  s^ystem  lies  edgewise  toward  us,  then  one 
star  will  hide  the  other  each  revolution,  moving  across  it  and  appearing  on  the 
other  side.  Several  instances  of  this  motion  are  known;  the  distant  suns  having 
made  more  than  a  complete  circuit  since  discovery ;  the  shortest  periodic  time 
known  being  twenty-five  years. 

Wonderful  as  was  this  achievement  of  the  micrometer,  one  not  less  surprising 
awaited  its  delicate  measurement.  If  one  walks  in  a  long  street  lighted  with  ga$| 
the  lights  ahead  will  appear  to  separate,  and  those  in  the  rear  approach,  llie 
little  spider  lines  have  detected  just  such  a  movement  in  the  heavens.  The  stars 
in  Hercules  are  all  the  time  growing  wider  apart,  while  those  in  Argus,  in  exactly 
'  the  opposite  part  of  the  Universei  are  steadily  drawing  nearer  together.  This 
I  demonstrates  that  our  sun  with  his  stately  retinue  of  planets,  satellites,  comets  and 
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meteorites,  all  move  in  grand  march  toward  the  constellation,  Hercules.  The 
entire  Universe  is  in  motion.  But  these  revelations  of  the  micrometer  are  tame 
compared  with  its  final  achievement,  the  discovery  of  parallax. 

This  means  difference  of  direction,  and  the  parallax  of  a  star,  is  thq  differ- 
ence of  its  direction  when  viewed  at  intervals  of  six  months.  Astronomers 
observe  a  star  to-day  with  a  powerful  telescope  and  micrometer ;  and  in  six  months 
again  measure  the  same  star.  But  meanwhile  the  earth  has  moved  183,000,000 
miles  to  the  east,  so  that  if  the  star  has  changed  place,  this  enormous  journey 
caused  it,  and  the  change  equals  a  line  91,400,000  miles  long  as  viewed  from  the 
star.  For  years  many  such  observations  were  made;  but  behold  the  star  was  aL 
wa)fcs  in  the  same  place ;  the  whole  distance  of  the  sun  having  dwindled  down  to 
the  diameter  of  a  pin  pomt  in  comparison  with  the  awful  chasm  separating  us  from 
the  stars.  Finally  micrometers  were  made  that  measured  lines  requiring  100,000 
to  make  an  inch ;  and  a  new  series  of  observations  begun,  crooning  the  labors  o{ 
a  century  with  success.  Finite  man  actually  told  the  distance  of  the  starry  hosts 
and  gauged  the  universe. 

When  the  parallax  of  any  object  is  found,  its  distance  is  at  once  known,  for 
the  parallax  is  an  arc  of  a  circle  whose  radius  is  the  distance.  By  an  important 
theorem  in  geometry  it  is  learned,  that  when  anything  subtends  an  angle  of  i^'its 
distance  is  206,265  times  its  own  diameter.  The  greatest  parallax  of  any  star  is 
that  of  Alpha  Centauri — ^  of  a  second;  hence  it  is  more  than  206,265  times  9k.  . 
400,000  miles — the  distance  of  the  sun — away,  or  twenty  thousand  billions  of 
miles.  This  is  the  distance  of  the  nearest  fixed  star,  and  is  used  as  a  standard  of 
reference  in  describing  greater  depths  of  space.  This  is  not  all  the  micrometer 
enables  man  to  know.  When  the  distance  separating  the  earth  from  two  celestial' 
bodies  that  revolve  is  learned,  the  distance  between  the  two  orbs  becomes  known. 
Then  the  period  of  revolution  is  learned  from  observation,  and  having  the  distance 
and  time,  then  their  velocity  can  be  determined.  The  distance  and  velocity  being 
given,  then  the  combined  weights  of  both  suns  can  be  calculated,  since  by  the 
laws  of  gravity  and  motion  it  is  known  how  much  weight  is  required  to  produce 
so  much  motion  in  so  much  time,  at  so  much  distance,  and  thus  man  weighs  the 
stars.  If  the  density  of  these  bodies^  could  be  ascertained,  their  diameters  and 
volumes  would  be  known,  and  the  size  of  the  fixed  stars  would  have  been  meas- 
ured. Density  can  never  be  exactly  learned ;  but  strange  to  say,  photometers 
measure  the  quantity  of  light  that  any  bright  body  emits ;  hence  the  stars  cannot 
have  specific  gravity  very  far  difTerent  from  that  of  the  sun,  since  they  send  simi- 
lar light,  and  in  quantity  obeying  the  law  wherein  light  varies  inversely  as  the 
squares  of  distance.  Therefore,  knowing  the  weight  and  having  close  approxima- 
tion to  density,  the  sizes  of  the  stars  are  nearly  calculated.  The  conclusion  is  now 
made  that  all  suns  within  the  visible  universe,  are  neither  very  many  times  larger 
nor  smaller  than'our  own.     (Newcomb  and  Holden's  Astronomy,  p.  454)- 

Another  result  followed  the  use   of  the  micrometer;  the  detection  of  the 
proper  motion  of  the  stars.     For  several  thousand  years  the  stars  have  been 
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lied  "fixed,**  but  the  fine  rulings  of  the  filar  micrometer  tell  a  different  story, 

here  are  catalogues  of  several  hundred  moving  stars,   whose  motion  is  from 

to  8"  annually.     The  Binary  star,  6i  Cygni,  the  nearest  north  of  the  equator 

oves  8"  every  year,  a  displacement  equal  in  360  years  to  ihe  apparent  diameter 

the  moon.     The  fixed  stars  have  no  general  motion  toward  any  point,  but 

lOve  in  all  directions. 

Thus  the  micrometer  revealed  to  man  the  magnitude  and  general  structure, 
ether  with  the  motions  and  revolutions  of  the  sidereal  heavens.  Above  all,  it 
Icmonstrated  that  gravity  extends  throughout  the  universe.  Still  the  longings 
f  men  were  not  appeased;  ihey  brought  to  view  invisible  suns  sunk  in  spacc^ 
nd  told  their  weight,  yet  the  thirst  for  knowledge  was  not  quenched.  Men 
rished^o  know  what  all  the  suns  are  made  of,  whether  of  substances  like  those 
omposing  the  earth,  or  of  kinds  of  matter  entirely  different.  Then  was  devised 
the  spectroscope,  and  with  it  men  audaciously  questioned  nature  in  her  most 
^eluded  recesses.  The  basis  of  spectroscopy  is  the  prism,  which  separates  sun- 
light into  seven  colors  and  projects  a  band  of  light  called  a  spectrum.  This  was 
known  for  300  years,  and  not  much  thought  of  it  until  Fraunhofer  viewed  it  with 
telescope,  and  was  surprised  to  find  it  filled  with  hundreds  of  black  lines  in- 
visible to  the  unaided  eye.  Could  it  be  possible  that  there  are  portions  of  the 
volar  surface  that  fail  to  send  out  light  ?  Such  is  the  fact,  and  then  began  a 
twenty  years  search  to  learn  the  cause.  The  lines  in  the  solar  spectrum  were 
unexplained  until  finally  metals  were  vaporized  In  the  intense  heat  of  the  elec- 
tric arc  and  the  light  passed  through  a  spectroscope,  when  behold  the  spectra  of 
iDetals  were  filled  with  bright  lines  in  the  same  places  as  were  the  dark  lines  in 
,the  spectrum  of  the  sun.  Another  step ;  if  when  metals  are  volatilized  in  the 
re,  rays  of  light  from  the  sun  are  passed  through  the  vapor  and  allowed  to  enter 
Ihe  spectroscope,  a  great  change  is  wrought;  a  reversal  takes  place,  and  the 
original  black  bands  reappear.  A  new  law  of  nature  was  discovered,  thus: 
Vapors  of  all  elements  absorb  the  same  rays  of  light  which  they  emit  when 
Incandescent,"  Every  element  makes  a  different  spectrum  with  lines  indifferent 
places  and  of  different  widths.  These  have  been  memorized  by  chemists^  so  that 
hen  an  expert  having  a  spectroscope  sees  anything  burn  he  can  tell  what  it  is 
well  as  read  a  printed  page.  Men  have  learned  the  alphabet  of  the  Universe, 
md  can  read,  in  all  things  radiating  light,  the  constituent  elements.  The  black 
ines  in  the  solar  spectrum  are  there  because  in  the  atmosphere  of  the  sun  exist 
rapors  of  metals,  and  the  light  from  the  liquid  metals  below  is  unable  to  pass 
hrough  and  reach  the  »--arth,  being  absorbed  kind  for  kind*  Gaseous  iron  sifts 
)ut  all  rays  emitted  from  melted  iron,  and  so  do  the  vapors  of  all  other  elc- 
ents  in  the  sun,  radiating  light  in  unison  with  their  own.  Sodium,  iron,  Gal- 
ium, hydrogen,  magnesium  and  many  other  substances  are  now  known  to  be  in- 
ndescent  in  the  sun  and  stars;  and  the  results  of  the  developments  of  the  spcc- 
oscope  may  be  summed  up  in  the  generalization  that  all  bodies  in  the  Universe 
c  composed  of  the  same  substance  the  earth  is. 


4 


748  KANSAS  CITY  REVIEW  OF  SCIENCE. 

The  sun  is  subject  to  terrific  hurricanes  and  cyclones,  as  well  as  exploaons, 
casting  up  jets  to  the  height  of  200,000  miles.     In  the  early  dajrs  of  spectroscopy 
4h«!se  protuberances  could  only  be  seen  at  a  time  of  a  total  solar  eclipse,  andas> 
tronomers  made  long  journeys  to  distant  parts  of  the  earth  to  be  in  line  of  totality. 
Now  all  is  changed.     Images  of  the  sun  are  thrown  into  the  observatory  by  aa 
ingenious  instrument  run  by  clock  work,  and  called  a  HeliosUt     This  is  set  on 
the  sun  at  such  an  angle  as  to  throw  the  solar  image  into  the  objective  of  ^ 
telescope  placed  horizontally  in  a  darkened  observatory,    and  the  pendulum  bal- 
set  in  motion,  when  it  will  follow  the  sun  without  moving  its  image,  all  day  if 
desired.     At  the  eye  end  of  the  telescope  is  attached  the  spectroscope  and  the 
micrometer,  and  the  whole  set  of  instruments  so  adjusted  that  just  the  edge  of  the 
sun  is  seen,  making  a  half  spectrum.      The  other  half  of  the  spectroscope  pro- 
jects above  the  solar  limb,  and  is  dark,  so  if  an  explosion  throws  up  liquid  jets, 
or  flames  of  hydrogen,  the  astronomer  at  once  sees  them  and  with  the  micrometer 
measures  their  height  before  they  have  time  to  falL     And  the  spectrum  at  once  teDs 
what  the  jets  are  composed  of,  whether  hydrogen,  gaseous  iron,  calcium  or  any- 
thing else.     Prof.  C.  A.  Young  saw  a  jet  of  hydrogen  ascend  a  distance  of  200^- 
000  miles,    measured  its  height,  noted  its   spectrum  and  timed  its  ascent  by  a 
chronometer  all  at  once,  and  was  astonished  to  find  the  velocity  160  miles  per 
second  ;  eight  times  faster  than  the  earth  flies  on  its  orbit     By  these  improve- 
ments solar  hurricanes,  whirlpools  and  explosions  can  be  seen  from  any  physical 
observatory  on  clear  days. 

The  slit  of  the  spectroscope  can  be  moved  anywhere  on  the  disc  of  the  son ; 
so  that  if  the  observer  sees  a  tornado  begin,  he  moves  the  slit  along  with  it,  meas 
ures  the  length  of  its  track  and  velocity.  With  the  telescope,  fnicroroctcr, 
heliostat  and  spectroscope  came  desire  for  more  complex  instruments,  resulting 
in  the  invention  of  the  Photoheliograph,  invoking  the  aid  of  photography  to  make 
permanent  the  results  of  these  exciting  researches.  This  mechanism  consists  of 
an  excessively  sensitive  plate,  adjusted  in  the  solar  focus  of  the  teJespectroscope. 
In  front  of  the  plate  in  the  camera  is  a  screen  attached  to  a  spring,  and  held  closed 
by  a  cord.  The  eye  is  applied  to  the  spectroscopic  end  of  the  complex  arrapge- 
ment  to  watch  the  development  of  solar  hurricanes. 

Finally  an  appalling  out-burst  occurs;  the  flames  leap  higher  and  higher, 
torn  into  a  thousand  shreds,  presenting  a  scene  that  language  is  powerless  to  d^ 
scribe.  When  the  display  is  at  the  height  of  its  magnificence,  the  astronomer  cuts 
the  cord;  the  slide  makes  an  exposure  of  1-3000  part  of  a  second,  and  an  accurate 
photograph  is  taken.  The  storm  all  in  rapid  motion  is  petrified  on  the  plate; 
everything  is  distinct,  all  the  surging  billows  of  fire,  boilings  and  turbulence  are 
rendered  motionless  with  the  velocity  of  lightning. 

At  Meudon,  in  France,  M.  Janssen  takes  these  instantaneous  photographs  of 
the  sun,  thirty  inches  in  diameter,  and  afterward  enlarges  them  to  ten  feet; 
showing  scenes  of  fiery  desolation  that  appalls  the  human  imagination.  (See  ad- 
dress of  Vice-President  Langley,  A.  A.  A.S.,  Proceedings  Saratoga  Meeting,  p  56.) 
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Thb  huge  photograph  can  be  viewefl  in  detail  with  a  small  telescope  and  tnicrom- 
Ctcr,  and  the  crests  of  solar  waves  measured.  Many  of  these  billows  of  fire  are 
m  dimensions  every  way  equal  in  size  to  the  state  of  Illinois.  Binary  stars  are 
photographed  so  that  in  time  to  come  they  can  be  re  taken,  when  if  they  have 
moved,  the  precise  amount  can  be  measured. 

Another  instrument  is  the  Telepolariscope,  lobe  attached  to  a  telescope.  It 
tells  whether  any  luminous  body  sends  us  its  own,  or  reflected  light.  Only  one 
comet  bright  enough  to  be  examined  has  appeared  since  its  perfection*  This  was 
Coggla*s,  and  was  found  to  reflect  solar  from  the  tail,  and  to  radiate  its  own  light 
(rom  the  nucleus. 

Still  another  intricate  instrument  is  in  use,  the  Thermograph,  that  utilizes  the 
heat  rays  from  the  sun,  instead  of  the  light.  It  takes  pictures  by  heat;  in  other 
words  it  sees  in  the  dark ;  brings  invisible  things  to  the  eye  of  man,  and  is  used 
in  astronomical  and  physical  researches  wherein  undulations  and  radiations  are  - 
concerned.  And  now  comes  the  Magnetometer,  to  measure  the  amount  of  mag- 
netism  that  reaches  the  earth  from  the  sun.  It  points  to  zero  when  the  magnetic 
forces  of  the  earth  are  in  equilibrium,  but  let  a  magnetic  storm  occur  anywhere  in 
the  world  and  the  pointer  will  move  by  invisible  power.  It  detects  a  close  re* 
Utton  between  the  magnetism  of  the  earth  and  sun.  The  needle  is  deflected 
every  time  a  solar  disturbance  takes  place.  At  Kew,  England,  an  astronomer  was 
viewing  the  sun  with  a  telescope  and  observed  a  tongue  of  flame  dart  across  a 
spot,  whose  diameter  was  33,700  miles.  The  magnetometer  was  violently  agita- 
ted at  once,  showing  that  whatever  magnetism  may  be,  its  influence  traversed  the 
distance  of  the  sun  with  a  velocity  greater  than  that  of  light. 

Not  less  remarkable  is  the  new  instrument  the  Thermal  Balance  devised  by 
Prof.  S.  P,  Langley  Pittsburg.  It  will  measure  the  1-50,000  part  of  a  degree  of 
heat,  and  consists  of  strips  of  platinum  i  32  of  an  inch  wide  and  )^  of  an  inch 
long  ;  and  so  thin  that  it  requires  fifty  to  equal  the  thickness  of  tissue  paper»  placed 
in  the  circuit  of  electricily  running  to  a  galvanometer.  "When  mounted  in  a 
reflecting  telescope  it  *ill  record  the  beat  from  the  body  of  a  man  or  other  animal 
in  an  adjoining  field,  and  can  do  so  at  great  distances*  It  will  do  this  equally 
well  at  nighti  and  may  be  said,  in  a  certain  sense,  to  give  the  power  of  seeing  in 
the  dark.  C'Science,*'  issue  of  Jan.  8,  1881,  p  la.)  It  is  expected  to  reveal  great  I 
facts  concerning  the  heat  of  the  stars. 

Indeed,  the  Thermopile  in  the  hand^  of  Lockyer  has  already  made  palpable  the 
beat  of  the  fixed  stars.  He  placed  the  little  detective  in  the  focus  of  a  telescope 
and  turned  it  on  Arcturos.  '*  The  result  was  this,  thai  the  heat  received  fruin 
Arcturus,  when  at  an  altitude  of  55*=^,  was  found  to  be  just  equal  to  that  received 
from  a  cube  of  boiling  water,  three  inches  across  each  side,  at  the  distance  of  400 
yards;  and  the  heat  Irom  Vega  is  equal  to  that  from  the  same  cube  at  600  yards." 
(Lockyer's  Star  Gazing,  p  385.)  Thus  that  inscrutable  mode  ofiorce  heat,  traverses 
the  depths  of  st>ace,  reaches  the  earth,  and  turns  the  delicate  balance  of  the  iher- 
inopile.     Another  discovery   was  made  with  the  spectroscope^  tKvis^  vl  ?^  Xyty^v 
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moves  up  a  river,  it  will  meet  more  waves  than  will  strike  it  if  going  down  stream. 
Light  is  the  undulation  of  waves ;  thence  if  the  spectroscope  is  set  on  a  star  that 
b  approaching  the  earth,  more  waves  will  enter,  than  if  set  on  a  receding  star, 
which  fact  is  known  by  displacement  of  lines  in  the  spectroscope  from  normal  posi- 
tions. It  is  found  that  many  fixed  stars  are  approaching,  while  others  are  moving 
away  from  the  solar  system. 

We  cannot  note  the  researches  of  Edison,  Lockyer  or  Tyndall,  nor  of  Crookes, 
who  has  seemingly  reached  the  molecules  whence  the  Universe  is  composed. 

1  he  modern  observatory  is  a  labyrinth  of  sensitive  instruments ;  and  when 
any  disturbance  takes  place  in  nature,  in  heat,  light,  magnetism,  or  like  modes  of 
force,  the  apparatus  notes  and  records  them. 

Men  are  by  no  means  satisfied.  Insatiable  thirst  to  know  more  is  developmg 
into  a  fever  of  unrest ;  they  are  wandering  beyond  the  limits  of  <he  known,  CToy 
day  a  Utile  farther.  They  survey  space,  and  interrogate  the  Infinite ;  measure 
the  atom  of  hydrogen  and  weigh  suns.  Man  takes  no  rest,  and  neither  will  he 
until  he  shall  have  found  his  own  place  in  the  chain  of  nature. 

March  2gth,  1881. 
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THE  STORM  CENTER  AND  WEATHER  PROPHETS. 

BY  ISAAC  P.  NOVKS,  WASHINGTON,  Dj  C. 

The  weather  since  the  first  of  January  1881  has  not  even  been  as  complimen. 
tary  to  Mr.  Vennor  as  was  that  of  December  1880,  and  re-affirms  the  statements 
so  often  made  in  these  papers,  in  regard  to  the  absurdity  of  attempting  to  guess  at 
the  weather,  months,  or  even  weeks  in  advance.  Had  we  had  the  usual  mid-Janu- 
ary thaw,  ignorant  people  and  even  many  well  informed  people,  would  have  claim- 
ed that  it  was  all  in  accordance  with  Mr.  Vennor*s  predictions  and  evidence  of 
bis  great  skill  and  knowledge  in  prophesying  the  weather. 

Nine  times  out  of  ten  it  would  be  safe  to  venture  a  prediction,  "that  about 
the  middle  of  January  we  would  have  a  thaw,"  or  at  least  some  time  in  January. 
But  this  year  for  very  simple  reasons  we  did  not  have  the  thaw. 

As  stated  in  former  papers,  in  winter,  when  the  sun  is  south  of  the  equatw, 
the  area  of  low-barometer  travels  on  a  lower  line  than  during  the  summer  months; 
and  as  the  wind  is  always  toward  **low^"  it  necessarily  follows  that  the  wind  will 
be  more  generally  from  the  north  and  hence  cqld.  When  the  sun  advances  north 
the  general  efTect  is  to  advance  the  area  of  low-barometer  to  a  higher  line  of  lati- 
tude. Notwithstanding  this  general  effect  of  the  sun  in  developing  lifw,  and  Iffv 
being  generally  oiv  a  Vvv^hw  Uue  in  summer  than  in  winter,  there  are  times  in  sum- 
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mer  when  it  is  on  a  very  low  line,  and  times  in  winter  when  it  is  on  a  very  high 
line.  It  seldom^  if  ever  goes  over  exactly  the  same  ground,  though  it  often  takes 
a  similar  course  •  and  afier  running  on  one  general  line  for  a  few  times  in  succes- 
sion, there  will  be  a  change  to  some  opposite  or  extreme  line,  higher  or  lower,  as 
the  case  may  be. 

So  when  fall  sets  in,  the  area  of  low-baroraeter  creeps  down  relatively  with 
the  sun,  and  then  as  the  sun  advances  norih»  this  area  of  hw  goes  north  with  it, 
yet  all  the  while,  with  the  changes  herein  spoken  of  intervening,  making  in  sum- 
mer  north  winds,  and  relatively  *cold  days,  and  in  winter  southerly  winds  and  rela- 
tively warm  days.  When  one  becomes  familiar  with  these  motions  of  low^  or  the 
concentration  of  the  sun*s  heat,  studies  the  causes,  which  day  by  day,  week  by 
week  and  month  by  month  it  follows — its  regularity  and  irregularity — how  steady 
at  times  it  follows  just  where  it  would  seem  it  ought  to  go,  and  how  capricious  at 
other  times,  as  though  it  was  determined  to  surprise  man  by  both  its  regularity 
and  irregularity;  when  we  become  cognizant  of  the  laws  which  this  department 
of  nature  follows ;  how  it  would  seem  bent  on  defying  us  to  say  when  and  where 
it  will  go,  and  when  and  where  it  will  not  go ;  when  our  senses  perceive  this, 
then  and  not  until  then  will  we  realize  the  absurdity  of  the  attempt  to  revive  the 
old  method  of  guessing  at  the  weather  for  months  in  advance,  or  putting  confi* 
dence  in  any  person's  attempt  to  indicate  what  the  weather  will  be,  from  any  pre- 
tended calculation  of  the  movements  of  the  moon  or  stars. 

We  ail  know  that  it  is  cold  in  winter  and  warm  in  summer,  and  that  in  the  spring 
we  will  have  blustering  weather,  cold  winds  and  rain,  and  as  the  spring  approaches 
summer,  have  wjjat  are  known  as  ''April  showers'* — sunshine  and  rain  suddenly  and. 
closely  interspersed,  A  little  later,  hot  sultry  days — long  and  protracted  dry  spells, 
with  sudden  changes  and  violent  storms,  accompanied  with  thunder  and  lightning. 
As  the  season  advances,  more  evenly  distributed  areas  of  rain^ — days  when  it  is 
quite  cold  and  it  would  seem  that  winter  had  come,  but  it  has  not,  for  following 
this  are  those  delightful  hvizy  days  in  autumn,  October  and  November,  which  are 
known  in  this  country  as  **  Indian  Summer,"  for  the  reason  that  the  first  settlers 
thought  on  the  first  approach  of  cold  weather,  that  winter  had  come,  but  the  Indi- 
ans told  them  that  there  would  follow  quite  a  spell  of  mijd  pleasant  weather  before 
the  cold  of  winter  really  set  in,  and  so  it  did  and  hence  the  name  '*  Indian  Sum- 
mer "  In  those  diys  the  cau>e  of  this  could  not  be  explained,  but  to-day  it  can, 
and  in  former  papers  has  been  explained.  Following  this  ** Indian  Summer"  is 
the  cold  of  winter,  earlier  in  northern  than  in  southern  latitudes,  (north  of  the 
equator)  All  this  general  knowledge  of  the  weather  of  the  months  we  know  and  \ 
knew  before. a  weather  bureau  was  established,  or  thought  of»  but  we  did  not 
know  the  causes  of  the  changes  and  their  peculiarities. 

There  is  no  wisdom  \n  any  one  telling  us  that  it  will  be  cold  in  winter  or  warm 
in  summer,  or  generally  that  "July  will  be  hot,  with  thunder  storms,*'or  **  Decem- 
ber cold,  with  heavy  falls  of  snow,"  for  these  are  the  things  or  conditions  which 
naturally  follow,  and  if  they  do  not  follow^  form  an  exception  in  the  weather  of 
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the  year.    We  are  continually  having  these  exceptions— in  the  days — ^in  the  wecl 
— in  the  months  and  in  the  years.  These  excepiiom  are  a  part  of  the  regular  ihi 
to  be.  expected,  but  there  is  no  regularity  about  them,  however.     If  there  were,  thcj 
exceptional  features  would  lose  their  character. 

This  area  of  low  is  a  very  coy  thing  on  the  part  of  nature.  Now  like  a  w 
benevolent  and  broad-minded  philanthropist  it  dispenses  its  bounties  evenly,  visifc 
ing  on  its  course  one  section  and  another,  giving  all  alike,  at  least  all  sufficient) 
then  a  change  and  as  it  were,  Peter  is  robbed  to  pay  Paul,  or  even  worse,  Pcta 
robbed  and  denied  the  essentials  of  life  to  drown  Paul  with ;  an  overflowing  abm 
dance  that  is  detrimenul  rather  than  beneficial  to  him.  Let  people  simply  sto( 
the  weather  map  and  this  will  all  be  revealed  to  them,  and  more,  they  will 
see  the  absurdity  of  any  person  attempting  to  make  such  prophecies  in  regard 
the  weather,  and  of  the  attempt  to  write  or  speak  on  the  subject  without  tUl 
knowledge. 

A  sea-captain  would  be  more  reasonable  in  this  day,  to  attempt  to  navigHe 
the  seas  and  oceans  of  the  globe  without  compass,  quadrant  and  charts.  We 
not  know  much  about  navigation  by  merely  knowing  a  few  general  laws  of  physka. 
We  must,  in  order  to  know  navigation,  have  knowledge  of  the  tides,  the  compa% 
know  how  to  take  the  sun  and  how  to  work  our  way  by  the  charts,  light-house^^ 
buoys,  etc.  So  when  it  comes  to  a  knowledge  of  the  weather,  we  must  know  a 
little  more  than  the  general  laws  of  physics;  we  must  make  ourselves  familiar  witk 
the  movements  of  the  sun  in  the  ecliptic,  with  the  parallelism  of  the  earth,  with 
the  topography  of  the  land,  the  distribution  of  land*  and  water,  of  plains  and 
mountains,  and  foliage,  and  even  with  the  advancement  of  civilization.  For, 
where  civilization  goes  railroads  are  sure  to  follow,  and  it  seems  now  to  be  wcB 
known  and  admitted,  that  railroads  under  certain  relations  to  territory  have  more 
or  less  effect. 

On  the  Western  plains,  where  little  or  no  rain  occurred  before  the  advent  of 
the  railroad,  rain  is  now  said  to  be  quite  frequent.  The  cause  of  this  would 
•cem  to  be  that  the  iron  rails  attract  the  rays  of  the  sun,  and  develop  and  retain 
heat,  thereby  making  an  area  of  low  barometer  practical  in  such  localities,  where 
before  the  dryness  of  the  country  repelled  it  or  so  neutralized  it  as  to  make  it 
non-effective.  This  re-acts  and  produces  trees,  and  so  soon  as  foliage  is  develop- 
ed, all  the  essential  features  for  developing  and  retaining  a  low  or  making  it  a 
practical  reality  is  secured.  For  low  will  not  remain  over  night  and  thereby  be 
sufficiently  permanent  to  secure  moisture  to  the  land  unless  there  is  something  to 
retain  the  heat  developed  by  the  sun.  ' 

Where  there  is  moisture  there  is  more  material  to  form  clouds,  and  where 
this  moisture  is  the  more  clouds  will  hover  over  the  spot  and  the  factor  keat  be 
retained,  by  which  other  clouds  are  brought  thereto  precipitate.  This  reveals  to 
wa  the  mystery  of  the  superiority  of  territory  where  land  and  water  are  welldistri- 
biiieil,  and  the  necessity  of  restoring  the  balance  where  it  is  practicable.  Landand 
wtitcr  arc  both  essential  to  our  well  being;  organized  as  we  are,  we  could  not 
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Kve  here  without  the  two  in  at  least  fair  proportions  to  retain  such  a  balance  of 
beat  and  cold,  dryness  and  moisture,  as  is  essential  to  human  life.  So  the  forces 
□rf  nature,  like  the  artificial  forces,  developed  by  civilized  man,  act  and  re-act 
lapon  each  other.  Let  a  few  persons  establish  themselves  in  a  certain  spot,  others 
■bUow  in  order  to  meet  the  demands  of  trade,  supplies,  and  even  luxuries.  Their 
Bemands  as  individuals  and  as  a  settlement  increases  as  the  settlement  grows, 
■fature  works  on  a  similar  plan.  Take  an  arid  country — too  dry  and  suddenly 
ipestuous  for  habitation;  civilization  advances  to  it  The  railroad  passing 
Dugh  it  develops  a  capacity  to  retain  heat ;  some  humanitarian,  like  the  man 

planted  the  acres  of  pines  along  the  desert  wastes  of  Cape  Cod,  in  Massa- 

liiisetts,some  man  with  an  eye  to  the  future,  starts  a  few  trees,  and  perhaps,  at  great 

ense,  an  Artesian  well,  or  conducts  water  from  some  distant  and  more  favored 

ality ;  it  may  be  for  his  own  selfish  gain,  yet  he  cannot  enjoy  his  gain  alone ; 

aiiideed  his  gain  becomes  greater  as  others  enjoy  it  with  him ;  he  and  his  neighbors 

i^ictaDd  re-act  upon  each  other.     This  little  water,  this  railroad,  these  few  trees, 

fire  the  nucleus.     Other  similar  things  follow  and  act  and  re-act  upon  each  other, 

jmd  teach  the  lesson  and  wisdom  of  the^nefits  to  man,  individually  and  collec- 

^^{▼ely,  by  generosity,  combination  and  the  bringing  together  of  natural  forces,  and 

1k>w  one  set  of  natural  forces  may,  to  the  great  advantage  of  man,  be  made  to 

^^Deatralize  another  set,  and  that  with  advanced  civilization  come    even  blessings 

'ikaX  we  little  dreamed  of,  and  reveal  to  us  what  a  generous  thing  nature  is  if  we 

will  only  court  her  in  a  becoming  manner.     She  is  ever  more  ready  to  give  than 

wc  to  receive,  if  we  will  only  have  the  wisdom  to  deal  wiih  her  as  we  should. 

Nothing  more  than  this  teaches  man,  or  more  strongly  reveals  to  him  the  impor* 

lance  of  studying  nature,  and  making  himself  familiar  with  the  works  of  nature, 

and  acting  generously  toward  his  fellow  man.     For  we  are  so  constituted  that 

the  more  we  elevate  what  is  about  us  the  more  we  elevate  and  benefit  ourselves. 

It  would  seem  that  mefe  selfishness  would  prompt  men  to  such  acts,  but  the 
trouble  with  mere  selfishness  is  that  it  is  very  short  sighted,  and  works  for  the  im- 
mediate present  rather  than  the  eternal  future.  He  who  acts  for  the  immediate 
present  is  necessarily  interested  in  ignorance,  for  his  whole  trust  is  in  this  ele- 
tnent  whether  he  be  honest  or  deceptively  pretentious; 

A  person  who  pretends  or  is  simple  enough  to  think  that  he  can  figure  out 
the  weather,  months  in  advance,  is  either  ignorant  himself  of  the  laws  which  gov- 
ern the  weather,  or  presumes  that  his  fellows  are,  and  perhaps  both,  and  in  either 
case  his  dependence  is  in  the  ignorance  of  his  fellow  men  rather  than  in  their  en- 
][ightenment 

After  January  had  passed  and  we  had  entered  February,  Mr.  Vennor  comes 
out  with  a  card  and  admits  that  the  January  thaw  did  not  take  place.  He  had 
2nade  some  miscalculation  or  other,  and  the  thaw  had  been  crowded  out  by  the 
extreme  cold,  (/). 

If  Mr.  Vennor  had  known  what  caused  the  continued  cold  weather  of  De- 
cember and  January,  would  it  not  seem  natural  that  he  should  have  informed  the 


7M  KANSAS  CITY  REVIE1V  OF  SCIENCE. 

public,  but  he  seems  to  be  as  innocent  and  ignorant  of  it  as  an  unborn  babe,  fcr 
he  tells  us  that  the  thaw  was  crowded  out  (/).  Yet  it  is  said  that  thb  roan  is  a 
scientist,  at  the  head  of  the  Canadian  Meteorological  Bureau,  and  a  scientific  mu. 
I  would  like  to  see  some  medical  man  give  some  medical  reason  for  the  noiHK- 
currence  of  something  in  his  line  on  a  par  with  this;  some  statesman;  some  law- 
yer— scientist  or  artist,  attempt  to  hood-wink  the  public  with  such  a  reason  (/). 

If  he  were  a  person  worth  noticing  the  press  of  the  land  would  soon  make 
him  the  laughing  stock  of  the  age.  The  simple  reason  whj  we  so  often  have  a 
thaw  in  mid- winter  is  because  of  a  high  area  of  low  barometer — ^that  is,  a  number, 
say  three  or  four  or  more  areas  of  low  barometer  running  on  a  high  line  of  lati- 
tude with  no  similar  area  in  the  South  to  neutralize  it.  Thisf  causes  south  windi 
and  gives  us  rain  and  thaw  at  the  North,  the  result  of  which  is  to  break  up  the 
ice  and  to  sufficiently  melt  the  snows  to  flood  the  streams,  carrying  off  the  ice 
and  snow  at  least  in  part  We  did  not  have  this,  at  least,  to  any  extent  this  year, 
for  the  reason  that  low  was  generally  on  a  low  line  of  latitude  producing  extreme 
cold  with  heavy  rains,  and  even  snow  in  the  extreme  Southern  states. 

They  had  more  snow  in  New  Orleans^  in  consequence,  this  year,  than  perhaps 
ever  before.  Snow  in  New  Orleans  is  a  very  uncommon  thing  and  had  some  person 
told  the  world,  or  even  made  a  venture  that  such  a  thing  would  have  occurred, 
by  those  ignorant  of  science  he  would  have  been  termed  a  weather  prophet  indeed 
It  was  an  exceptional  thing  and  the  weather-map  reveals  the  cause  thereof,  as  wdl 
as  a  chart  of  the  ocean  which  shows  a  dangerous  reef  would  reveal  the  cause  of 
the  destruction  of  a  vessel  that  was  wrecked  thereon.  Now  there  is  one  thing 
these  **  weather  prophets"  may  do,  whereby  they  may  obtain  notoriety  with  the 
uninitiated,  and  that  is  to  take  the  weather-map,  study  it  for  awhile  in  order  to 
make  themselves  familiar  with  the  workings  of  "High"  and  **  Low"  and  then 
venture  a  daily  guess  of  three  or  four  days  ahead  of  the  Signal  Office,  and  if  thcj 
are  expert,  they  may  come  pretty  near  the  mark.  , 

Indeed  it  would  seem  that  it  was  full  time  that  the  Signal  Office  took  a  new 
departure  and  advanced  a  step.  It  is  sure  to  come  some  day,  and  as  they  have  the 
best  faciliiies,  it  would  seem  that  they  were  the  ones  to  do  it,  and  that  is,  in  addi- 
tion to  their  present  daily  **  Indications,"  have  a  sub-indication,  which  will  be 
understood  not  to  be  so  reliable,  and  one  in  which  they  may  be  allowed  more  lati- 
tude. Let  the  basis  on  which  they  would  make  these  new  advanced  indications 
be  understood,  then  intelligent  people  will  not  hold  them  responsible,  but  will  with 
them  take  the  chances. 

The  better  the  public  understand  the  weather-map  the  better  will  this  be 

revealed  to  them,  and  the  better  they  will  understand  the  duties  and  difficulties  of 

the  Signal  Office  if  they  should  undertake  this  new  departure.      If  they  assume 

'^v  extra  task  they  m'ght  adopt  some  new  term,  which  will  not  be  so  positive  as 

term  at  presient  used  for  the  daily  information  given  to  the  public.     But  what- 

r  the  term  may  be,  let  it  be  distinctly  understood  that  t)ie  greater  the  time  in 

e,  the  more  uncertainty ;  still,  oftentimes  the  weather  for  three  or  four  dajs 
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advance,  may  be  quite  correctly  given  or  revealed.      If  the  Signal  Office  does 
[not  do  this  in  course  of  time,  some  enterprising  oytsider  will  be  sure  to,  and  he 
rill  use  their  knowledge  and  material  to  accomplish  it. 

It  would  seem  that  it  was  full  time  that  they  added  this  auxiliary  feature  to 
[their  present  daily  indications.      The  intelligent  world  at  least  will  be  charitable 
[toward  thera,  and  will  not  hold  them   loo  closely  to  the  mark,  and  if  they  have 
[the  intelligent  and  generous  people  on  their  side,  those  who  are  able  to  understand 
[the  whys  and  wherefores^  they  need  not  fear  the  ignorant  and  exacting.  The  more 
the  weather  subject  is  understood^  the  more  charity  will  the  intelligent  people  of 
the  country  have  for  this  office,  and  the  more  will  they  appreciate  its  labors,  and 
[the  less  respect  will  this  same  intelligent  class  have  for  all  those  would  be  weather- 
[prophets,  who  are  assuming  so  much  ignorance  on  the  part  of  the  public  at  large, 
I  and  pretending  to  know  so  much  more  than  other  people,  and  more  than  the  facts 
ID  the  case  will   warrant.     It  is  full  time  that  the  intelligent  people  of  the  world 
took  hold  of  this  subject  and  mastered  it     They  will  find  enough  in  it  to  fully  re- 
pay them  for  the  pains,  and   it  will  protect  them  against  the  imposition  that  at 
I  present  they  are  so  susceptible  to  and  unprotected  against 
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COLLEGE,    TOPEKA. 

BY    PROr.    J.     T*     LOVEWELU 

Our  last  report  closed  February  20th,  and  the  eight  days  succeeding  gave  us 
milder  weather  with  no  precipitation  or  storms,  and  the  lowest  temperature  was 
8*,  During  the  first  two  decades  in  March  the  weather  has  further  moderated* 
The  heaviest  fall  of  snow  of  this  period  was  on  the  7th,  when  about  four  inches 
of  damp  snow  fell.  It  also  snowed  on  the  ad  and  17th  ;  and  rained  on  the  toth 
and  15th,  The  most  noticeable  phenomenon  was  the  extremely  low  baromerer 
on  the  nth,  when  the  reading  was  28.12  at  9  p.  m.  ;  this  is  nearly  .3  of  an  inch 
lower  than  observed  at  ihis  station  for  more  than  two  years,  No  storm  occurred 
here  during  or  immediately  after  this.  There  was  thunder  and  lightning  on  the 
14th  and  15th.  The  first  prairie  fire  occurred  on  the  13th,  The  highest  tempera- 
ture was  59°,  on  the  I5ih.  The  pressure  has  been  below  the  average  daring  the 
past  month.  The  weather  has  been  rather  cold  for  the  season,  but  we  must  re- 
gard it  00  the  whole  as  favorable  to  vegetation,  and  there  has  been  no  premature 
starting  of  the  buds.  The  following  averages  by  decades  will  give  a  more  com. 
plctc  statement  of  these  facts.     Robins  were  first  seen  here  this  year  on  Feb.  22. 
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Feb.  21it 
to  88th. 

Mar.  Ut 

to  10th. 

Mar.  Uth 

to  20th 

Mean. 

Temperature. 

Min 

17  4 
41.6 
294 
241 
206 
84.1 
27.6 
27.9 

.88 
.74 
.81 
.80 

28.96 
28.91 
28  94 
28.96 

8,060 

20.6 
414 
81  0 
208 
216 
876 
28.9 
80.2 

•  •  • 

28.86 
28.81 
28  88 
28.88 

4,075 
1.09 

249 
47  8 
88.1 
22.4 
2W8 
40.6 
88.0 
840 

.78 
.76 
.t8 
.78 

28  77 
28  74 
28  77 
28.76 

6,078 

.26 

21-0 

Max 

43.4 

Mean  of  Max  and  Min 

Range 

9L2 

258 

7  a.  m 

24.6 

2  p.  m 

9  p.  m 

87  4 
801 

Mean 

80.7 

Rel.  Humidity. 

7  a.  m 

.8S 

2  p.  m 

.76 

9n.  m 

.82 

Mean 

.78 

Pressure,  sea-level,  32®  F. 

7  a.  m 

2S86 

2  p.  m 

•JLfl6 

9  p.  m 

28  85 

Mean 

28.81 

Wind. 

Miles  Traveled 

Rain. 

Inches  

12,2BS 

CLOUDS— TORNADOES  AND  ELECTRICITY. 

S.  A.  MAXWELL,  MORRISON,  ILL. 

Many  theories  have  been  advanced  to  account  for  the  marvelous  freaks  play- 
ed by  tornadoes.  Some  who  have  examined  into  it,  have  asserted  that  these 
frightful  storms  are  caused  by  the  rushing  together  of  two  currents,  of  air  from 
different  directions;  others  maintain  that  the  phenomenon  itself,  and  the  remarkable 
circumstances  attending,  are  both  due  to  the  action  of  electricity.  In  my  opinion 
the  holders  of  both  these  theories  are  *  *  partly  in  the  right  and  pardy  in  the  wrong." 

Every  one  is  familiar  with  the  little  whirlwinds,  which  are  so  common  in  dry, 
warm  weather  in  the  spring.  These  never  occur  on  cloudy  days,  for  the  reason 
that  heat  is  not  generated  at  the  surface  of  the  earth  in  sufficient  quantity  to  produce 
ascending  currents  of  air.  That  there  is  a  strong  upward  current  in  the  center  of 
the  whirl,  both  in  ordinary  whirlwinds  and  in  tornadoes,  has  many  times  been 
proved  by  observation.  Where  such  current  is  formed,  from  whatever  cause, the 
tendency  is  to  produce  a  vacuum  at  the  surface  of  the  earth  directly  beneath; 
but  this  is  prevented,  since  the  surrounding  air,  in  obedience  to  a  well  known 
physical  law,  rushes  in  trom  all  sides,  and,  finding  no  other  outlet,  escapes  up- 
ward with  the  ascending  current,  whose  destructive  power  is  thus  greatly  increas- 
ed by  the  additions  produced  by  its  own  action.  The  rushing  together  of  these 
under  currents  almost  invariably  causes  a  rotary  or  whirling  motion,  on  account, 
no  doubt,  of  their  unequal  velocities  and  densities.  This  whirling  motion  is  fa- 
miliar to  all ;  for  it  is  seen  in  the  Ifttle  eddies,  produced  where  rapid  currents  in  a 
stream  of  water  mingle  with  those  of  slower  motion,  or  with  the  waters  of  a  stag- 
nant pool.  The  surface  air  being  warm  and  moist,  in  ascending  as  described,  is 
suddenly  cooled,  and  therefore  condensed  into  a  thick  cloud,  which,  on  account 
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of  the  centrifugal  force  produced  by  its  rotary  motion  is  thrown  outward,  forming 
the  so-called  funnel  or  tornado  cloud.  Sometimes  the  forward  movement  of  this 
cloud  is  very  rapid^  often  with  abounding  motion,  passing  for  some  distance  high 
in  air,  and  anon,  descending  to  theearth,  where  it  destroys  everything  inilspath, 
— the  strongest  works  of  man's  genius  or  mechanical  skill,  beind  demolished  in 
an  instant ;  and  trees  that  have  withstood  the  ordinary  storras  for  ages,  at  once 
falj  prostrate  by  a  single  breath  of  this  irresistable  destroyer. 

Now  the  question  arises,  does  electricity  play  any  part  in  the  production  of 
these  pheoomena?  It  is  a  fact  that  there  is  a  large  amount  of  electricity  exhib- 
ited during  these  storms;  but  I  would  rather  believe  that  certain  peculiar  mani- 
festations of  electrical  action  are  due  to  the  phenomena  above  stated, — vlz,^  the 
mingling  of  currents,  the  condensation  of  vapor  etc.,  than  that  the  tornado  itself 
is  the  result  of  electricity.  I  think,  however,  that  after  the  formation  of  the  tor- 
nado is  complete,  there  are  numerous  phenomena  caused  by  the  electric  force. 
Every  object  directly  underneath  the  funnel  is  electrified,  so  also  is  the  funnel, 
but  with  the  opposite  kind  of  electricity.  According  to  Prof,  Henry,  the  base  of 
a  cloud  is  charged  with  positive,  and  the  surface  of  the  earth  with  negative  elec- 
tricity. There  is  a  great  tendency  on  the  part  of  electrified  substances  to  rush 
together  if  charged  with  opposite  electricities;  and  conversely,  just  as  strong  re- 
pellent action  when  both  are  positive  or  both  negative.  It  is  also  true  that  any 
object  strongly  electrified  instantly  imparts  its  own  species  of  electricity  to  an  ob- 
ject in  contact  with  it,  and  immediately  tbrows  it  oJTor  repels  it  violently.  These 
facts  clearly  account  for  many  of  the  astonishing  phenomena,  which  occur  during 
the  passage  of  the  tornado.  If  we  place  upon  a  flat  surface,  as  a  table,  a  lot  of 
iron  filings,  and  pass  a  magnet  along  about  an  inch  above  them,  each  little  metal- 
ic  particle  will  stand  upon  one  of  its  extremities,  and  perhaps  some  of  them  will 
rush  through  the  intervening  space  and  attach  themselves  to  the  magnet.  It  is 
nearly  the  same  phenomena  in  the  tornado : — the  objects  lying  on  the  earth's 
surface  are  the  metallic  filings,  the  funnel  cloud  of  the  tornado  is  the  magnet. 
Though  the  phenomena  are  similar,  in  the  two  instances,  there  is  a  vast  difference 
io  their  effect. 

It  is  said  that  the  stem  of  the  tornado  cloud,  when  extending  toward  the 
earth,  but  not  reaching  it,  sometimes  becomes  incandescent  or  apparently  red-hot 
from  the  electricity  which  it  accumulates.  I  have  never  observed  this  appear- 
ance, but  many  instances  have  been  noted  by  observers  both  in  this  country  and 
in  Europe. 

These,  then,  are  the  conclusions  drawn  from  observation  and  research  con- 
cerning the  connection  of  electricity  with  the  tornado.  These  meteors  are  less 
rare  than  many  uppose ;  for  by  keeping  a  careful  watch,  we,  who  are  residents 
of  the  upper  Mississippi  valley,  may  see  one  as  often  as  once  in  three  years. 
Some  tornadoes,  however,  do  little  or  no  damage,  passing  along  a  short  distance 
jLnd  are  then  absorbed  by  the  clouds  above  them,  and  are  seen  no  more. 

As  regard  tornadoes,  they^  seldom  occur  in  the  forenoon,  but  generally  be- 
tween the  hours  of  two  and  eight,  p.  m. — the  Tampico  (IIU^,  torwadc^,  <3^^\M\s^&t3?^^ 
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^4r  wai^  iuwrvor,  aa  exception  to  this  rule,  occurring  about  ii  o'clock  at 
Mgg>  Mn»  die  ooe  at  LeaTenworth,  Kas.,  May  6th,  1875,  which  happened  at 
3;ag  iJL  die  riirHHi^ 

&  .s  arfrfle^  fiv  oie  to  enlarge  upon  this  portion  of  my  subject,  since  my 
rvsmm  didkr  »  videiy  from  those  of  the  public  generally  that  a  proper  pre- 
at  diem  vooid  aoc  be  possible  in  an  article  intended  to  be  brief.    At 
:  amice  dme  I  crust  I  siuQ  be  able  to  furnish  to  the  readers  of  the  **  RevieV 
a  UBHMfcm»  whkli  will  be  more  instructive  than  the  one  on  Chuds^ 
s  aow  brangbt  to  a  dose. 
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THE  PUEBLO  INDIANS. 

ISMMS  CL    PILLIVG,  U.  S.  BUREAU  OF   ETHNOLOGY. 

Tie  Pteblos  of  Xev  Mexico  and  Arizona  are  towns  or  villages  inhabited  by 
l^K&ans  v)t  vanous  races  and  ^Kaking  different  languages.  When  we  omit  the 
huhatns^  :nh;tman|g  the  Middle  Gila  river,  who  are  also  sometimes  spoken  of  as 
Pteoio  Liiiisuisv  tiie  iangiiages  of  the  others  are  divisible  into  four  families. 

Tte  :Siii2(x:»>  (sooMtinicscalled  M6ki)  speak  a  language  of  the  Sho-sho-ni-an, 
coifeRUttnLSy  ii&hng;^  boverer,  from  the  neighboring  Pai-Ute,  Uta  and  Califor. 
ttiii  ai4i«^:t:$  s7t  dus  umilT.  They  occupy  six  of  a  group  of  seven  Pueblos — fiie 
9e«^mch  $|>eiikin^  a  language  of  the  T^wan — each  under  its  own  chief.  These  are 
tibrt  v^oly  Fuebios  in  Anaooa,  the  remainder  being  within  the  limits  of  New  Mexico. 

The  touowutg  anchors  are  known  to  have  written  or  left  manuscripts  on  this 

Ta^uxvh  <!>«) — Vocabulary  of  about  200  words  (MSS.) 

r.iiLMVii  v^"*P^  A.-  D.)— Vocabulary  of  about  200  words  (MSS.) 

SiMr?5<.>^<  \J'  W) — Vocabulary  of  the  Moqui;  38  words.  [In  Journal  of  a 
Mtlxtjxy  Reconnaissance,  &c.y  Wash. :  1850,  8^.]  reprinted  in 

Fv^CHMOiN  (J.  C  E)— "Vdlker  und  Sprachen  New  Mexicos."  Akad.  dcr 
Wteseuti*:bjaWn*     Berlin:  1S56,  4®. 

Lk>i(w  ^v>>car) — Vocibulary  of  about  200  words  and  some  elements  of  gram- 
wirtln  Oatschet  (A.  &)  '*ZwOlf  Sprachen."     Weimar:  1876,  8^ 

IVwKii  v^4^  J-  ^-) — Vocabulary  of  the  ShiniinK),  taken  at  Oraibi,  one  of 
the  l\KWvxk  vMSS.) 

1>«k:  wVxian — Zufii  (pron.  SQnyi),  a  comprehensive  name  given  to  three  inha- 
h^tevi«  auvl  AS  many  ruined  Pueblos  in  Northwestern  New  Mexico,  south  of  the 
Nav^>  Reservation :  Zufii,  Old  Zufii  or  Cibola  (ruined). 

I'he  linguistic  literature  is  as  follows  : 

Smrsi^N  J.  H.) — Vocabulary  of  Zufii;  about4o  words  in  ''Journal  of  Military 
Reconnaissance,  &c,"pp.  140-143.     Wash.  1850,  8**. 


Eaton  (Capt,  J,  H.)— Vocabulary »  including  numerals.  (In  Schoolcraft^ 
Vol,  IlL,  pp.  416-432). 

Whipple  (Lieut.  A.  W-)— Vocabulary  in  Pacific  R.  R.  Rep.  III.  a,  pp.91-93- 

All  the  above  reprinted  in 

BuscHMANN  (J.  C  E.)— '*V61ker  und  Sprachen  New  Mexicos/'  Akad.  der 
Wissenchaften.     Berlin:  1856,  4**, 

Palmer  (Dr.) — Vocabulary  of  about  60  words  (MSS). 

Klett  (PVancis) — The  Zufii  Indians  of  New  Mexico.  In  Popular  Science 
Monthly,  N.  Y*.  1874,  pp*  580-591  (lUus.  ethnological). 

SiEVENsON  (J.  S.) — List  of  names  given  to  Zufii  pottery,  1879  (MSS). 

KfeRAN, — K^ra,  Span*  Quera,  plur.  Qiieres;  an  ancient  name  of  unknown 
signification  given  to  Pueblo  Indians  west  of  the  Rio  Grande.  Locally  they  are 
divided  into  two  branches :  i.  A  northeastern  branch  on  the  Rio  Grande,  em- 
bracing San  Felipe,  Santo  Domingo,  Cotchite,  Santa  Afia  and  Cia  (Silla,  Tse-a). 
2.  A  western  branch  on-the  Rio  San  Juan:  Kawaikome;  Laguna,  Povate^ 
Hasatch,   Mogino. 

The  linguistic  literature  is  as  follows  : 

Simpson  (J.  H.) — Vocabulary  of  K^ra,  about  30  words*  [In  "Journal  of 
Military  Reconnaissance.  &c."     Wash.  :   1850^  pp.  140-143,  8°.].     Reprinted  m 

Davis  (W.  H.  H.)— **El  Gringo,  or  New  Mexico  and  Her  People,"  N.  Y., 

1^57.  PP-  157-159.^°- 

Whipple  (Lieut,  A,  W.) — Vocabulary  of  Kiwomi,  about  200  words,  and 
of  Cochiteml,  about  60  words,     [tn  Pacific  R,  R.  Report  IIL,  a,  pp.  86-89.] 

The  above  reprinted  in 

BuscHMANN  0.  C.  E.) — **VOlker  und  Sprachen,  New  Mexicos/'  Akad.  der 
Wissenschafien.     Berlin:   1856,  4**. 

LoEw  (Oscar) — Vocabulary  of  Santa  Afia,  about  200  words  and  a  few  sen* 
fences.     [In  Gatschet  (A.  S,)  '*ZwOlf  Sprachen"     Weimar,  1870,  8**. 

LoEW  (Oscar) — Vocabulary  in  Lagiina.     (Ibid.) 

K LETT  (Francis) — Vocabulary  of  Acoma,  about  60  words,  1873,     (MSS.). 

Wenaul  yohn)— Teacher  of  Laguna;  Specimens  of  Lagiuia  primer  and 
catechism,  with  interlinear  English  translation*     (MSS.) 

Tewan. — The  largest  number  of  Indian  towns  in  New  Mexico,  along  the  Rio 
Grande,  speak  dialects  of  the  T^wan,  It  seems  that  in  former  times  these  dia* 
Iccts  extended  far  into  Texas  and  Chihuahua  along  the  same  river,  though  only  a 
few  scattered  remnants  of  them  are  now  remaining  there. 

Of  this  family  five  main  divisions  may  be  made,  these  being  mutually  unin« 
telligible : 

1.  Tafto:  Isleta  ;  another  Isleta  near  El  Paso  ;  Sandia. 

2,  Taos:  Taos  (Indian,  Taxe)  Picuni, 

3.  Jemes:  Jemes  (old  Pecos  is  consolidated  with  it), 

4,  Tewa  or  Tehua   (**house,  houses")   San  Ildefonso,  San  Juan,  Pojoaque^ 
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Nambe,  Tesuque,  Santa  Clara  and  one  of  the  Moki  Pueblos.  Of  these  Pueblos, 
Santa  Clara  is  the  only  one  located  on  the  western  bank  of  the  Rio  Grande. 

5.   Piro  in  SinecO,  south  of  El  Paso. 

LINGUISTIC  LiTBRATURE. — SiMPiOx  (J.  H.)— Vocabulary  of  Jemes,  etc,  30 
words,  pp.  140-143 ;  reprinted  in  Davis'  **El  Gringo." 

Whiting  (David  V.) — Vocabulary  of  Tesuque,  about  400  words.  [In  Schooh 
craft  III,  446-450.] 

The  above  reprinted  in 

BuscHMANN  (J.  C.  E.)— '*V6lker  und  Sprachen."    Berlin:  1856,  4®. 

LoKw  (Oscar) — Isleta,  Jemes,  San  Ildefonso,  San  Juan.  Vocabulary  of  about 
930  words  each,  and  sentences  from  Tesuque  (about  fifty).  [In  Gatschet  (A.  S.) 
**Zw6lf  Sprachcn."     Weimar :  1870,  8 ^ 

Palmkr  (Doctor)— Vocabulary  of  Taowa  (MSS.) 

Bartlktt  (J.  R.)— Vocabularies  of  Piro,  of  Sinecit,  of  Tigua  (viz:  T^hua, 
Tewa.     MSS.) 

Yarrow  (Eh-.  H.  C.)— Vocabulary  of  Los  Lflccros.     (MSS). 

Yarrow  (Dr.  H.  C)— Vocabulary  of  Los  Taos.  In  Gatschet  (A.  S.)  "Zw6lf 
Sprmchen^"    Weimar:  1870,  8^. 

KANTi(Aug  V.)— Vocabulary  of  Isleta,  1869.     (MSS.) 

GiBBS  (Gea)— Vocabulary  of  Isleu,  i8(S8.     (MSS.) 


CORRESPONDENCE. 


SCIENCE  LETTER  FROM  PARIS. 

Paris,  January  i,  1881. 
The  problem  of  prehistoric  times — of  primitive  man,  is  a  modern  problem, 
Aiul  one  which  has  provoked  a  passionate  interest  even  in  spheres  outside  science, 
ti^OAvuc"  every  tHxiy  feels  that  with  the  question  of  our  origin  is  tied  in  some  sort  by 
A  ihvuw^Uit  cv>rvis — not  only  that  of  our  actual,  but  of  our  future  destiny.  The 
UlcAsi  of  UAUst'ormatiqn  since  ten  years  have  made  astonishing  progress;  but  in 
thrir  w<^kc  have  also  followed  exaggerations;  the  Germans,  in  pushing  theories 
to  ihcir  \unuKsi  limit,  have  only  arrived  to  be  absurd.  At  present  there  is  a  kind 
ot  rcUlive  calm  on  the  part  of  those  who  study  seriously  the  delicate  question  of 
tho  vnigin  of  animals;  they  find  themselves  in  the  face  of  questions  unsolved — 
llmt  changing  the  place  of  a  mhracle  does  not  resolve  it,  and  that  in  all  phenome- 
i)«i  Mcicucc  halts  in  the  presence  of  the  inexplicable.  Those  who  desire  to  approach 
tht^  grave  matters  in  question,  in  this  spirit,  cannot  do  better  than  read  M.  de 
Nadttilluc's  two  volumes  on  Les  Premiers  Hommes.  It  is  a  calm,  impartial  and 
inilcpciulcnt  examination  of  all  the  evidence  and  discoveries  known,up  to  the  pres- 
ont.  Man— yes  or  no ;  has  he  lived  during  the  tertiary  period  ?  That's  the  ques- 
tion.    There  are  scientists  who  would  place  the  origin  of  man  not  only  in  the 
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pliocene,  but  the  miocene,  and  even  the  eocene  periods— a  classification  of  the 
tertiary  formation  made  fifty  years  ago  by  Sir  Charles  Lyell,  and  founded  on 
the  variable  proportion  of  shells  of  species  still  livings  mixed  at  the  same  time 
with  others  fossilized.  As  neg^ttive  are  not  of  the  same  value  as  positive  proofs, 
there  are  geologists  who  see  in  cui  flints  and  bones  conclusive  evidence  of  man'i'^^^ 
antiquity.  Now,  in  th^  first  place,  are  these  objects  contemporary  with  the  strata  ^^ 
in  which  they  have  been  found;  secondtyi  is  it  absolute  certainty  that  these  ob. 
jects  have  been  manipulated  by  a  human  being?  It  is  in  the  fauna  immediately 
following  the  pliocene  period  that  the  flint  existence  of  man,  it  is  generally  ad- 
mitted, is  to  be  found  The  first  traces  of  man  in  Western  Europe  are  flints 
simply  broken,  not  fashioned,  and  of  a  nature  to  serve  immediate  wants;  he  lived 
in  a  milUit  of  strange  fauna,  where  the  animals  of  northern,  temperate  and  south- 
ern zones  were  associated.  The  Abbe  Bourgeois  has  discovered  an  immense  num- 
ber of  small  cut  flmts,  and  has,  accordingly,  fjlaccd  man  in  the  miocene  period. 
Respecting  this,  M.  de  NadaiUe  pertinently  asks,  of  what  use  these  remarkably 
small  fltnis  could  be  to  man,  cut,  as  they  must  have  been,  with  much  eflfort  and 
great  labor;  they  were  useless  either  for  attack  or  defense,  and  still  less  for  an 
implement  or  a  tool  Neither  have  the  alleged  discoveries  of  human  bones  in 
tertiary  strata  been  confirmed  when  subjected  to  rigorous  analysis.  The  origin  of 
humanity  is  still  shrouded  in  mystery  ;  paleontology  and  roOlogy,  no  more  than 
geology,  have  yet  found  out  the  exact  cradle  of  our  species,  nor  to  link  it  to  some 
other  anterior  species.  There  are  points  of  union  which  have  escaped  demon- 
stration; there  are  veritable  lacunes  which  render  classification  difficult;  there  arc 
variations  impossible  to  ex|ilain.  These  remarks  do  not  touch  what  is  in  the  man 
— the  supreme  form  of  indifference,  intelligence,  articulated  language,  perfecti- 
bility. 

Professor  Fredericy,  of  Liege,  has  investigated  the  subject  of  the  coagulation 
of  the  blood.  Extracted  from  the  organism,  blood  solidifies,  forms  a  mass  called 
6brine;  the  same  remark  applies  to  lymph.  Before  coagulation,  blood  consists 
of  globule  and  a  liquid  called  plasma;  after  coagulation  of  globules,  serum  and 
fibrine.  Deprived  of  the  latter,  the  blood  does  not  coagulate.  If  blood  be 
beaten  up  or  whisked  with  a  piece  of  whalebone,  in  a  vessel,  the  fibrous  masses 
will  adhere  to  the  rod,  while  the  serum,  holding  the  globules  in  suspension, 
inrill  remain  liquid.  This  is  the  process  employed  in  the  slaughter  houses  to  pre- 
vent the  coagulation  of  pigs*  blood,  so  essential  for  making  bUck  puddings.  But 
from  where  comes  this  fibrine  ?  It  cannot  be  attributed  to  the  new  conditions  in 
which  it  is  placed,  for  neither  cold,  air,  nor  rest,  nor  the  combination  of  the  three 
can  explain  the  phenomena.  The  principle  of  coagulation  coming,  not  from  an 
external  cause,  is  it  to  be  attributed  to  an  internal  one?  So  long  as  blood  is  in 
contact  with  the  coats  of  the  vein,  etc.,  it  will  not  coagulate— for  a  long  time. 
Even  in  dead  bodies,  the  blood  is  only  imperfectly  coagulated.  But  if  a  foreign 
body  be  Introduced  into  the  vein  coagulation  will  set  in.  Since  the  end  of  the 
sixteenth  century  it  has  been  known  that  it  is  in  the  liquid  part  of  the  bloofd.— vVsfc 
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plasma — and  not  in  the  red  globules,  that  the  generation  of  fibrine  mast  be  found, 
and  the  commencement  of  the  formation  of  fibrine  is  always  marked  by  the  agglu- 
tination of  several  white  globules.  Now,  according  to  Schmidt,  these  white 
globules  form  a  ferment  of  fibrine;  this  ferment  does  not  exist  in  the  blood  daring 
circulation ;  it  is  formed  the  moment  the  blood  quits  the  vessels  and  comes  in 
contact  with  foreign  bodies ;  it  is  derived  from  the  white  globules,  hence  the  fer- 
ment does  not  exist  whilst  the  blood  circulates ;  if  the  ferment  be  injected  into  the 
veins  of  a  living  animal,  it  is  quickly  destroyed.  The  white  globules,  on  leaving 
the  blood  and  coming  into  contact  with  a  foreign  body,  are  irritated,  and  that 
produces  the  ferment. 

M.  Engineer  Roche  has  published  a  very  interesting  report  on  the  Traos- 
Saharian  railway,  by  which  France  is  studying  to  connect  her  colonies  at  the  Labon 
end  Sivegne  with  Algeria.  No  difficulties  exist  under  the  heads  of  sandhills  and 
water;  the  latter  <*  will  be  found  in  all  the  Sahara  in  sufficient  quantity  for  the 
wants  of  the  railway."  The  construction  of  the  line  will  be  extremely  easy:  the 
soil  will  be  the  ballast;  no  masonry  work  will  be  required.  The  only  difficulty 
is  the  want  of  coal,  which  must  "be  brought  from  the  seaside.  M.  Roche  docs 
not  despair  of  utilizing  the  solar  heat,  by  means  of  the  apparatus  Mouchot,  or 
rather  reflector,  indirectly,  of  course,  with  compressed  air. 

M.  Delisrain  has  concluded  his  examination  of  the  origin  of  carbon  in  vege. 
tables ;  it  is  the  chlorophyll  cell  which  reduces  the  carbonic  acid,  and  so  elaborates 
the  organic  matter ;  the  latter  cannot  enter  into  circulation,  according  to  some 
authorities,  unless  it  be  a  second  time  burned. 

M.  Panchon's  careful  experiments  on  the  influence  of  light  on  germination, 
are  very  interesting.  He  has  found  that  the  lighter  the  grain  the  more  rapidly 
it  germinates.  Owing  to  the  difficulty  of  not  having  identical  volumes  of  heat, 
for  two  different  seeds,  no  serious  comparison  under  the  head  of  temperature 
could  be  made.  Light  exercises  an  influence  more  or  less  accentuated  on  ger- 
mination, by  forming  the  absorption  of  oxygen;  heat  diminishes  the  importance 
of  the  influence  of  light,  but  the  quantity  of  oxygen  absorbed  augments  with  the 
elevation  of  the  external  temperature.  More  carbonic  acid  is  given  off  during 
obscurity ;  the  latter  would  appear  to  be  in  some  cases  a  condition  favorable  to 
the  development  of  certain  seeds. 

It  was  an  old  doctrine,  because  taught  by  his  parents,  that  epidemics  are 
influenced  by  the  seasons,  the  soil,  atmosphere,  cold,  heat  and  humidity.  The 
doctrine  was  overthrown  by  Broussais,  who  placed  all  the  disease  in  the  subject 
in  the  evolution  of  the  morbific  element,  and  that  nothing  but  the  medical  treat, 
ment  could  modify.  A  reaction  has  set  in;  it  is  now  considered  a  truism  that 
there  is  a  close  connection  between  epidemics  and  climatic  influences.  Since 
twenty  years  Dr.  Besnier  has  been  delegated  by  the  Medical  Society  of  Paris  to 
collect  and  study  all  the  facts  bearing  on  the  point.  Typhoid  fever  is  a  morbid 
type  to  be  met  wvih  in  tNei^  comt^Xx-^^  ^\t\\  all  human  races,  and  at  every  epoch 


SCIENCE  LETTER  FROM  PARIS. 


res 


I 


(of  the  year.  France  is  the  classic  land  of  this  disease  and  Paris  its  head  center. 
Naturally,  Dr.  Besnier  has  concentrated  his  attention  on  Paris,  where  one-twelfth 
of  the  deaths,  or  t,2oo  per  year,  are  due  to  typhoid  fever.  Now  ihe  number  of 
these   deaths    are  not  regularly  divided  as  to  the  seasons — during  spring  the 

I  deaths  from  the  milady  are  less  than  one-half  what  they  are  in  autumn  ;  the  maxi- 
mum of  mortality  is  during  the  months  of  July  and  October;  twelve  per  cent  of 
the  persons  afflicted  with  typhoid  fever  succumb — that  i^  to  say,  eighty-eight  are 
cured.  To  well  combat  the  fever  not  only  the  diagnosis  ought  to  study  the  indi- 
viduality of  (he  patient^  the  intensity  of  the  disease,  but  also  the  season — summer 
temperature  develops  while  augmenting  the  malady,  and  autumn  maintains  it  in  its 
aggravated  form.  Atmosph'^ric  influences,  concludes  the  Doctor,  are  momentous 
factors  in  typhoid  fever,  but  they  do  not  produce  all  their  effects  nor  become 
fruitful,  only  when  encountering  local  and  individual  conditions  of  a  favorable  char- 
acter* 

Sydenham  said  that  if  any  one  would  devote  his  life  to  finding  a  cure  for 
corns,  he  would  merit  the  thanks  of  posterity  and  of  humanity  at  large.  The 
skin  is  a  soft,  delicate  membrane,  very  elastic;  its  color  is  rose  with  the  infant 
and  with  the  adult,  following  individuality,  race,  climate  and  season;  it  is  very 
fine  on  the  eyelids,  but  relatively  thick  on  the  palm  of  the  hands  and  the  soles  of 
the  feet  Skin  consists  of  two  layers— epidermis  and  the  other  more  profound; 
the  dermis.  Everywhere  there  is  a  section  of  unctuous  matter  save  on  the  palm 
of  the  hands  and  the  sole  of  the  foot ;  it  is  hy  the  orifices  that  the  perspiration  ex- 
udes. A  corn  is  a  superficial  tumor  on  the  epidermis,  with  a  root  which  pene- 
trates more  or  less  profoundly  into  the  dermis — ^often  deeper  still ;  hence,  why 
the  ancients  called  corns  clavi pedum ^  or  feet  nails,  on  account  of  their  resemblance 
to  ordinary  nai  s.  The  weit  is  the  commonest  form  of  a  com  ;  it  is  a  combination 
of  layers  of  the  epidermis  produced  by  unequal  pressure  of  a  boot  or  the  irregu- 
lar plait  of  a  stocking;  it  is  also  the  result  of  professional  work.  The  monks  that 
wear  sandals  are  martyrs  to  such  corns.  A  welt  differs  from  a  corn  in  being  on 
the  surface,  where  it  always  remains ;  the  corn  is  conical  and  pierces  downward  j 
often  certain  of  these  excrescences  become  deformities.  In  1599,  Marshal  La^ 
vardin  brought  to  Paris  a  man  having  a  horn  on  his  head  as  long  as  a  goal's;  in 
1855  there  was  a  Polish  girl,  aged  15,  who  had  sixteen  corns  growing  on  differ- 
ent parts  of  her  body —one  springing  even  from  the  knee.  Dr.  Decaisne  sayj 
that,  relatively,  our  feet  are  not  less  deformed  than  those  of  Chinese  ladies— the 
imprisonment  of  the  foot  being  only  the  difference  of  degrees.  Paring  is  the  cure 
for  welts  ;  extraction  for  corns;  caustic  agencies  ought  to  be  avoided. — ^F.  C. 


Lieut  R.  M.  Berry,  of  the  United  States  navy,  has  been  ordered  to  coin- 
niand  the  steamer  Mary  and  Helen  on  the  proposed  Arctic  expedition  in  search 
of  the  Jeannette,  Secretary  Hunt  furnished  Lieut  Berry  with  a  list  of  the  naval 
officers  who  volunteered  for  the  strvice^  and  he  will  be  guided  by  any  preferences 
he  may  entertain  in  the  make  up  of  the  detail  oC  o^cets  v«\v<i  >w\>\  ^^\n^  \x^tetV\T^. 
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Proceedings  of  the  Academy  of  Natural  Sciekcks  of  Philadelphia.    Part 
III,  October  to  December,  1880;  pp.  457,  8vo. 

For  a  period  of  nearly  seventy  years  this  academy  has  maintained  its  exist- 
ence. It  has  published  more  than  fifty  volumes  of  its  Journal.  TransactioDS, 
besides  other  works  written  by  its  members  as  contributions  to  science.  AmoDg 
the  most  active  members  at  present  are  Professors  Leidy  and  Meehan,  Doctor 
Harrison,  Rey.  H.  C.  McCook  and  Messrs.  Martindale,  Potts  and  Heilprin,  all 
of  whom  have  contributed  to  the  present  volume  the  results  of  original  investiga- 
tion in  botany,  zoology,  etc.  At  the  election  held  at  the  close  of  the  year,  roost 
of  the  officers  were  re-elected,  including  the  able  and  experienced  president.  Dr. 
Ruschenberger,  the  zealous  and  attentive  secretary  and  librarian,  Dr.  Edward 
J.  Nolan,  and  others  who  haye  served  faithfully  for  many  years. 


The  Romance  of  Astronomy.     By  A.  Kalley  Miller,  M.  A.;  quarto;  pp.  28, 

J.  Fitzgerald  &  Co..  N.  Y.,  15c 

This  is  number  20,  volume  I,  of  the  Humboldt  Library,  and,  as  usual,  is  an 
interesting  and  instructive  number,  comprising  a  popular  acccunt  of  the  Planets 
Astrology,  The  Moon,  The  Sun,  The  Comets,  La  Place's  Nebular  Hypothesis, 
The  Stars,  The  Nebulae,  The  Past  History  of  Our  Moon,  Ancient  Babylonian 
Astronomy-— the  last  two  written  by  Prof.  R.  A.  Proctor. 


A  Study  of  the  Savage  Weapons  at  the  Centennial  Exhibition.    By  Ed- 
ward H.  Knight,  A.  M.,  LL.  D.,  8vo. ;  pp.  85. 

We  are  indebted  to  Professor  Otis  T.  Mason,  of  Columbian  College,  Wash- 
ington, D.  C,  for  this  volume,  which  comprises  simply  an  account  of  one  class 
of  objects  s  own  at  the  Centennial  Exhibition  at  Philadelphia  in  1876, 

Inasmuch  as  there  was  no  concurrence  of  design  on  the  part  of  the  various 
exhibitors  from  all  parts  of  the  world  in  presenting  these  specimens  of  savage 
weapons,  and  they  were  mainly  thrown  in,  as  it  were,  with  other  objects,  as  curi 
osities,  it  is  highly  creditable  to  Doctor  Knight  that  he  has  been  able  to  classify 
them  and  illustrate  so  well  by  them  the  ethnology  of  the  tribes  formerly  using 
them.  There  are  nearly  one  hundred  and  fifty  engravings,  representmg  the 
weapons  of  all  nations  in  all  stages,  while  the  text  is  graphically  descriptive  of  all. 
People  who  have  any  taste  for  ethnological  studies,  will  be  much  pleased  and 
instructed  by  a  perusal  of  this  work. 


The  School  Bulletins.     PuHished  by  C.  W.  Bardeen,  Syracuse,  N.  Y.,  1881. 

These  include  the  New  York  Examination  Questions,  25c ;  Suggestions  for 

Teaching  Fractions,  by  W,  W.  Davis,  2^c,  and  a  List  of  the  Regents  Schools  of 


NOTES  AND  QUERIES. 

the  State  of  New  York  with  names  of  the  Principals,  25c,  and  will  be  found 
useful  to  school  boards  and  teachers  in  all  classes  of  schools. 


OTHER  PUBLICATONS  RECEIVED, 

Our  Home  and  Science  Gossip ;  No.  4,  Vol  V,  March,  1881,  4to  16  pp 
Rockford,  III,  $1  per  annum.  The  Dial;  a  monthly  index  of  current  hterature, 
Jansen,  McClurg  &  Co.,  Chicago,  410,  pp.  24,  $1  per  annum;  Report  of  At- 
mospheric Physics,  by  N.  E.  Ballou,  M.D.,  Sandwich,  III;  Pueblo  Pottery  (illus- 
trated), by  Prof.  F.  W.  Putnam,  410,  14  pp.  Scientific  News,  No.  3,  Vol.  L, 
Munn  &  Co.,  New  York,  $1,50  per  annum;  Botanical  Index,  L,  B.  Case,  Rich, 
mond,  Ind ,  monthly,  50c.  Population  and  Resources  of  Alaska ;  a  report  of 
Ivan  Petroff,  special  agent  qf  Census  Bureau,  Dec,  1880,  8vo,  pp.  86.  Ameri- 
can Kindergarten  Magazine,  Vol  3,  No.  11,  March,  1881,  Emiiy  M.  Coe.  N. 
Y.  monthly,  $i  per  annum;  The  Platonist,  Vol  i,  No.  i,  February,  1881, 
Tbos.  M.  Johnson,  Osceola,  Mo.,  $2  per  annum;  The  Illustrated  Cosmos,  Chi- 
cago, 111.,  Vol  I,  No.  2;  $1.50. 


SCIENTIFIC   MISCELLANY. 


A.  Waldo,  a 
»He  left  nu- 
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The  Historical  Magazine  for  April  1861  has  an  article  on  Dr, 
surgeon  in  the  Revolutionary  war  in  which  occurs  the  following : 
merous  writing  on  professional  subjects,  illustrated  with  well  executed  drawings, 
3|t*^:ic4£5»£***  These  writings  are  to-day  in  the  State  of  Missouri,  fifty 
miles  beyond  St.  Louis."  Arc  these  writings  still  preserved,  and  if  so,  in  whose 
possession  are  they.  Antiquary. 


Can  any  one  give  me  the  origin  of  the  name  Chariton  ?  It  b  the  name  of 
one  of  the  largest  rivers  in  the  State  and  one  of  the  most  populous  counties,  but 
its  origin  seems  to  be  in  doubt,  J- 


4 


The  name  of  Manuel  Lisa  or  Liza  appears  frequently  in  the  accounts  of  ex* 
peditions  among  the  Indians  of  Missouri  and  up  the  Missouri  river  eighty  or 
ninety  years  ago.  From  these  accounts  it  would  appear  he  had  extensive  deal- 
ings with  the  Osage  Indians.  Are  any  of  his  descendants  or  relatives  now  livingp 
and  if  so  are  they  possessed  of  any  of  his  papers  in  which  mention  is  made  of 
Irmnsactions  with  the  Osagcs  ?  ^  Osage. 


4 


Edward  G.  Mason,  in  his  article  on  Kaskaskia,  published  in  the  Magazine  of 
American  History  for  March,  1881,  says:     ''On  the   i8th  of  December^  ^1*\-* 

IV-fil 
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* 
died  Zebedee  Le  Jeune  Donni,  of  the  Reverend  Jesuit  Fathers,"  *♦♦*»* 
And  in  the  next  paragraph  the  following:  **  Among  the  witnesses  who  sign  are 
******  and  Zebedee  Le  Jeune,  the  priest  whose  death  in  1727  is  noted  in 
the  burial  register."  Was  there  a  priest  at  Kaskaskia  of  this  name  or  was  he  a 
donne  or  given  man.  His  name  does  not  appear  in  Shea's  History  of  the  Catho- 
lic Missions  in  America.  *  Ilunois. 


Will  some  student  of  our  early  history  refer  me  to  the  volume  where  the 
particulars  of  the  French  expedition,  which  is  said  by  Switzler  and  other  histo- 
rians of  our  state  to  have  ascended  the  Missouri  as  far  as  the  mouth  of  the  Kansas 
in  1705,  are  to  be  found.  W.  H. 

I  am  astonished  at  hearing  the  noon  steam-whistle  from  Topeka  quite  often 
and  distincdy  here — 25  miles  away.  For  the  past  wfcek  their  time  has  been  fifteen 
minutes  ahead  of  our  farm  time.     Are  sound  waves  often  so  widely  distributed  ? 

J.  S. 


Sir  Edward  Thornton,  in  his  reply,  March  11,  '81,  to  a  communication  from 
the  New  York  Produce  Exchange^*  says:  ''That  trichina  spiralis  exists  among 
hogs  in  the  United  States,  and  that  some  individuals  have  died  from  eating  pork 
containing  that  insect,  seems  to  have  been  proven."  Is  trichina  spiralis  an  in- 
sect t  L. 


AGASSIZ. 

PROF.  T.  BERRY  SMITH — 1874. 

Oh,  why  SO  still,  thou  great  and  wondrous  man  ? 
Unfold  those  hands,  and  ope'  those  sleeping  eyes, 
And,  breaking  silence,  speak  again  to  me 
About  the  earth  and  all  that  therein  is. 
They  tell  me  he  is  dead.     But  is  he  dead  ? 
His  body's  dead,  indeed  ;  but  what  wa3  it 
Except  the  dwelling  place  of  restless  mind 
Which,  all  the  while  it  lived  within  these  walls, 
Was  reaching  out  and  panting  to  be  free  ? 
He  is  not  dead — Agassiz  cannot  die. 
Long  years  ago  his  little  bark  was  one 
Of  a  great  fleet  that  sailed  along  the  shores 
Which  bound  life's  stormy  ocean.     Bolder  grown 
And  with  a  daring  heart,  he  left  the  throng 
And  sought  the  vaster  deep.     There,  far  beyond 
The  lines  that  marked  his  chart,  fearless  he  ran ; 
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And,  as  his  prow  broke  up  the  ancient  deep 
And  ploughed  the  unknown  sea,  the  surges  rose 
Behind  the  driving  wheels  and  sped  away 
Toward  the  far  oflf  shores.     And  yet  they  speed 
And  will,  till  time  is  over. 

Master  in  Science ! 
Father  of  many  a  thought  that,  till  thy  birth, 
In  Nature's  vault  had  lain,  and  no  one  knew 
The  key  to  ope'the  door.     At  the  command 
The  ponderous  bolts  flew  back,  and  gates  now  first 
Unbarred,  widft  open  swung ;  and  while  they  turned 
The  view  disclosing  more,  thine  eager  soul 
With  lustrous  eye  peered  in  and  caught  the  gleam 
That  shot  from  many  a  gfem.     The  briny  sea 
From  out  its  unseen  depths  gave  up  a  hoarcT 
Of  new  and  wondrous  things,  when  thy  long  arm 
Beneath  the  waves  reached  downward,  grasping  the  fields 
That  base  the  nether  deep.     And  ancient  earth, 
'*The  mother  of  all  living,"  gave  up  her  dead — 
The  long  lost  tribes  that  were  in  primal  years 
And  are  not  now,  nor  any  semblance  bear 
To  all  that  live  upon  this  later  stage — 
Whose  bones  thou  saw'st  and  all  the  form  restore^ 
Or  from  a  trace  drew  out  the  perfect  whole. 
Agassiz  dead  ?     Agassiz  cannot  die. 
'Twas  at  his  wish  the  unknown  sea  gave  up, 
And  earth  its  caverns  ope'd  that  he  might  gaze 
Upon  her  treasured  wealth. 

The  voiceless  past 
Once  more  took  up  its  harp,  and  smote,  and  sang ; 
The  thrills  that  ran  across  its  chords  were  sweet, 
The  language  long  forgot,  but  echoing  hills 
Along  the  shore  of  time  the  music  caught 
And  carried  to  his  ears.     He  listened  long 
At  the  exultant  strains,  and  then  the  words 
Proclaimed  to  all  the  earth,  wishing  the  tribes 
That  dwell  to-day  to  be  ecstatic  too. 


THE  EARTHQUAKE  AT  ISCHIA. 
The  earthquake,  which  a  week  ago  shook  Ischia  to  its  foundations,  has  deso- 
ited  an  island  at  once  beautiful  and  historic.     At  the  western  entrance  of  the 
»ay  of  Naples,  about  twenty  miles  from  the  mole,  the  view  from  its  shore  is  one 
f  the  loveliest  in  the  world.     The  blue  sky  overhead,  t^^^cX^  Vdl  ^^\^»fc^*?*^^ 
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beneath,  seems  fairer  to  the  traveler  than  any  other  spot  on  earth,  and  when  he 
has  walked  nine  miles  inland  and  climbed  the  lofty  hill  Moimt  Eponeo,  as  it  is 
now  failed,  he  sees  stretching  far  into  the  distance  the  long  indented  line  of  the 
Italian  mainland.  Procida  and  other  smaUer  islets  are  beneath  his  "feet,  and 
pleasure  boats  and  fishing  smacks,  their  white  sails  lazily  flapping  in  the  light 
breeze,  creep  out  upon  the  dancing  waters  from  hundreds  of  villages  clustering 
round  the  inlets  far  and  near.  It  is  a  scene  to  entrance  a  poet,  but  not  from  its  in- 
trinsic beauty  only.  All  the  charms  of  old  association  are  gathered  thickly  round 
it  Ulysses  himself  was  there  when  the  dawn  of  history  was  but  passing  into  the' 
morning  hours,  and  it  has  been  consecrated  by  the  immortal  verses  of  both  Homer 
and  VirgiL  In  later  days  Berkely,  the  most  imaginative  and  sensitive  philoso- 
pher since  the  days  of  Plato,  declared  that  Ischia  was  an  /  epitome  of  the  whole 
earth,  and  the  visitor  on  descending  the  mount  in  the  center  might  easily  fanq 
that  the  golden  age  had  returned  and  that  the  flaming  sword  had  once  again  been 
removed  from  the  gate!  of  Eden.  Grapevines  cover  the  gentle  slopes  of  the  many 
hills,  groves  of  chestnuts  and  thickets  of  myrde  crown  their  tops.  Wheat  and 
maize  enrich  the  valleys,  and  the  most  exquisite  fruit  tempts  the  hand  on  every 
side.  Apricots,  peaches,  oranges,  limes,  pomegranates,  figs  and  melons  attest 
the  richness  of  the  soil  and  the  general  beneficence  of  the  climate.  Nor  does 
languor,  as  in  so  many  southern  lands,  step  in  to  clog  the  full  enjoyment  of  all 
this  wondrous  loveliness  and  luxuriant  profusion.  Even  in  the  height  of  sumoier 
the  delicious  and  cooling  sea  breezes  pour  a  constant  fountain  of  new  vigor  into 
the  frame  of  the  people. 

So  unrivaled  a  situation  has  attracted  thousands  to  Ischia.  In  the  early 
years  of  the  sixteenth  century  three  celebrated  women  simultaneously  selected  it 
for  their  temporary  home.  Joanna,  of  Naples ;  Berenice,  the  widow  of  the  great 
Matthais  Corvinus,  and  Isabella,  the  widow  of  Gian  Galeazzo,  lived  near  to- 
gether, and  a  quarter  of  a  century  afterward  Vittoria  Colonna,  the  widow  of  the 
hero  of  Pavia,  made  it  her  residence.  There  she  wrote  her  pathetic  poems  in 
honor  of  the  memory  of  the  husband  she  had  lost.  Hers  was  one  of  the  greatest 
female  intellects  of  the  middle  ages,  and  the  echoes  of  her  song  made  Ischia  famous 
throughout  Europe.  When  Ariosto  and  Michael  Angelo  spoke  or  wrote  of  her 
and  her  works,  they  dwelt  also  with  rapture  upon  the  landscape  in  the  midst  of 
which  her  genius  ripened  into  such  splendid  blossom.  And  as  time  went  on,  noble 
men  and  beautiful  women,  and  poets  and  artists  of  all  nations,  have  delighted  to 
haunt  the  spot  for  a  while  and  celebrate  it  with  voice,  with  pen  or  with  brush. 
But  ever  in  the  background  of  time,  the  remembrance  of  a  specter  of  dread  days 
that  had  been,  never  passed  away.  The  island  itself  was  undoubtedly  of  volcanic 
origin,  and,  indeed,  during  the  many  years  in  which  Vesuvius  slumbered  until 
she  again  awoke  into  action  amid  all  the  horrors  that  overwhelmed  Pompeii  and 
Herculaneum,  it  was  believed  to  be  a  safety  valve  for  the  subterranean  fires  rag. 
ing  beneath  in  the  bowels  of  the  earth.  As  in  other  lands  parents  tell  their 
children  tales  of  fairyland,  so  in  this  Ischia,  wreathed  as  it  seemed  with  smiles  that 
could  never  fade,  iVve  ioWVoi^  ^^^Tk%<i^  Vx^  T^vet  so  slight  a  tint  drawn  from 
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the  volcanic  devastation  so  far  by-gone  that  to  the  simple  villagers  it  has  ever  been 
included  in  that  mysterious  era  of  **  once  upon  a  time"  so  familiar  to  the  tales  of 
our  own  childhood  But  now  the  dim  tradition  has  become  a  sad  reality.  The  earth- 
quake which  none  can  foresee,  but  in  the  presence  of  whose  resistless  force  the 
boldest  tremble,  has  brotight  ruin  again  upon  the  island  3  and  3,000  people,  but 
ten  days  ago  so  happy  in  their  earthly  Paradise,  are  seeking  the  bodies  of  the 
killed  or  wandering  to  and  fro  homeless  in  the  land — Gkbt-Dtmocrat. 


RAILROAD  AND  TELEGRAPH   LAND  GRANTS. 

The  following  is  an  official  statement  of  public  lands  which  have  been  granted 
by  Congress  to  aid  in  the  construction  of  railroad  and  telegraph  lines : 

Gulf  and  Ship  Island  Railroad,  Mississippi,  granted  1856,  652,800  acres.  - 

Alabama  and  Florida  Railroad,  Alabama  and  Florida,  granted  1856,  419,- 
520  acres. 

Coosa  and  Tennessee,  Alabama,  granted  1856,  152,480  acres. 

Mobile  and  Girard,  Alabama,  granted  1856.  840,880  acres. 

Coosa  and  Chattanooga,   Alabama,  granted  1856,  150,000  acres. 

Alabama  and  Chattanooga,  formerly  Northeast  and  Southwest  Alabama  and 
Mills  Valley  Railroad,  Alabama,  granted  1856,  extended,  1869,  897,920  acres. 

Pensacola  and  Georgia,  Florida,  granted  1856,  1,568,729  acres. 

Florida,  Atlantic  and  Gulf  Central,  Florida,  granted  1856,  185,153  acres. 

North  Louisiana  and  Texas,  formerly  Vicksburg,  Shreveport  and  Texas^ 
Louisiana,  granted  1856,  610,880  acres. 

New  Orleans,  Baton  Rouge  and  Vicksburg,  Louisiana,  granted  1871,  3,800,- 
000  acres. 

St.  Louis  and  Iron  Mountain,  Missouri,  granted  1866,  640,000  acres. 

Little  Rock  and  Fort  Smith,  Ark,,  Arkansas  and  Missouri,  granted  1856,  i,. 
009,296  acres. 

Detroit  and  Milwaukee,  Michigan,  granted  1856,  355,420  acres. 

Houghton  and  Ontonagon,  formerly  Marquette  and  Ontonagon,  Michigan, 
granted  1856,  extended  1864  and  1868,  522,575  acres. 

North  Wisconsin,  formerly  LaCrosse,  Lake  Superior  and  Branch  to  Bayfield, 
Wisconsin,  granted  1856  and  1864,  extended  1864,  1,408,455  acres. 

Wisconsin  Central,  formerly  Portage,  Winnebago  and  Superior,  Wisconsin, 
granted  1864,  extended  1874,  1,800,000  acres. 

St*  Paul  and  Pacific,  St.  Vincent  extension,  formerly  branch  to  Red  River  of 
the  North,  Minnesota,  granted  1857  and  1865,  extended  1873  and  1874,  2,000,* 
000  acres. 

St.  Paul  and  Pacific,  Brainerd  branchy  formerly  branch  to^Lake  Superior, 
Minnesota,  granted  1862  and  1865,  extended  1873  and  1874,  1,475,000  acres. 

Hastings  and  Dakota,  Minnesota,  granted  1866,  530,000  acres. 

Oregon  Central,  Oregon,  granted  1870,  1,200,000  acres. 


: 
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Atlantic  and  Pacific,  various  States,  granted  1866,  42,000,000  acres. 
Texas  Pacific,  various  States,  granted  1868  and  1874,  18,000,000  acres. 
Northern  Pacific,  various  States,  granted  1864,  47,000,000  acres. 


SEPARATING  GOLD,  SILVER,  AND  COPPER  ALLOY  BY  ELECTROL- 
YSIS. 

Among  the  later  inventions  well  worthy  of  the  attention  of  metallurgists,  b 
the  electrolytical  process  of  refining,  patented  by  E.  Andr^,  both  in  this  country 
and  in  Europe.  This  process  has  not  been  practically  applied  in  this  country, 
but  is  said  to  be  in  operation  at  the  copper  works  of  Messrs.  Mason  &  Elkington, 
Pembrey,  South  Wales ;  at  Birmingham  and  Manchester,  England ;  the  govern- 
ment works  at  Mahsfeld,  Ocker,  and  Duisburg,  Germany,  and  the  refining  works 
at  Hamburg  and  Frankfort-on-the-Main.  The  results  obtained  at  these  works 
are  said  to  be  of  the  most  satisfactory  nature,  and  with  the  improvements  of  tiie 
dynamo-electro  machine,  which  are  continually  making,  even  better  results  arc 
expected  in  the  future.  This  process  is  said  to  completely  extract,  more  econom- 
ically than  by  other  means,  the  precious  metals  from  their  base  alloys,  and  sep- 
arate the  latter  in  a  chemically  pure  metallic  form.  Mr.  Andr6  employs  the  cur- 
rent of  the  dynamo-electric  machine  on  the  material  to  be  separated  as  anodes 
suspended  in  diaphragms  in  a  diluted  acid  or  alkaline  bath,  according  to  circum- 
stances. When  the  disintegration  of  the  alloys  occurs,  the  precious  metals  are  re- 
tained in  the  diaphragms,  and  the  baser  metals  arQ  deposited  in  a  pure  metallic 
state  upon  the  cathodes  placed  opposite  the  anodes.  The  bath  is  changed  at  proper 
times,  to  free  it  from  accumulated  impurities,  such  as  zinc,  iron,  antimony,  etc 
— Engineering  and  Mining  Journal. 


MISSOURI  WATER  POWER. 

Had  Missouri  been  peopled  for  the  last  sixty  years  by  the  overflow  of  popu- 
lation from  New  England,  she  would  doubtless  be  a  manufacturing  prodigy.  The 
motors  with  which  nature  has  furnished  her  so  lavishly,  would  by  this  time  have 
been  turned  to  full  account,  and  would  be  famous  as  the  agents  of  an  enormous 
productiveness  in  a  great  variety  of  lines.  No  eastern  State  is  credited  with  hav- 
ing such  an  aggregate  volume  of  available  water  power  as  investigation  shows 
Missouri  to  possess.  Yet  her  labyrinth  of  rapid  dashing  streams,  and  her  multi- 
tude of  perennial  springs,  have  scarcely  any  reputation  away  from  their  own  neigh- 
borhoods. Probably  few  Missourians  have  an  adequate  conception  of  the  amount 
of  energy  which  is  daily  going  to  waste  through  the  State,  in  the  shape  of  unused 
but  valuable  water  power.  But  only  when  Missouri  is  thoroughly  canvassed  can 
the  possessions  of  her  113  counties  be  fully  realized. 

The  southern  half  of  the  State  is  abundantly  supplied  with  large  springs;  yet 
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taking  the  State  over,  there  is  seldom  a  section  of  land  without  its  overflowing 
fountain  of  water.  The  one  called  Bryce's  spring,  on  the  Niangua  river  is  prob- 
ably the  largest.  It  discharges  10,927,000  cubic  feet  per  diem,  and  flows  away,  a 
swift  stream  forty-two  yards  wide.  Its  temperature  is  steady  at  60^  Fah.>  and  ice 
never  forms  near  it  to  impede  machinery.  Its  flow  is  regular,  so  that  the  machin* 
ist  can  know  just  what  power  to  depend  upon  the  year  round.  Upon  the  upper 
courses  of  eleven  Missouri  rivers,  most  of  which  are  more  or  less  navigable,  fine 
water  powers  are  to  be  found  at  intervals  of  from  one  or  two  to  five,  ten  or  fifteen 
miles.  True,  to  make  these  powers  available,  the  rough  descents  where  they  exist 
would  generally  need  to  be  supplemented  by  the  usual  artificial  appliances,  such 
as  dams  or  means  of  confining  the  channel  to  a  narrow  space ;  but  happily,  at 
these  rapids  the  beds  of  the  streams  are  invariably  rocky,  thus  affording  a  sure 
foundation.  Though  the  average  annual  rainfall  of  the  State  is  forty-one  inches, 
springs  constitute  the  reliance  of  our  streams  for  a  steadfast  flow  of  water.  Sever- 
al hundred  springs  are  known  to  be  large  and  forcible  enough  to  supply  the  power 
required  to  run  an  ordinary  rail!  or  factory. — The  Age  of  StttL 
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TRICHINA  IN  MAN, 

It  has  been  previously  stated,  that  for  some  thirty  years  subsequent  to  the 
first  description  of  the  capffule  by  Hilton,  and  some  twenty-five  years  after  the 
identification  of  the  parasite  itself  in  man,  the  same  were  looked  upon  as  mere 
harmless  curiosities,  and,  that,  although  Leidy  discovered  the  parasite  in  the  flesh 
of  swine  in  1847,  still  it  was  not  until  i860  that  the  connection  was  established  be- 
tween them,  appearing,  as  they  had,  in  two  totally  different  species  (men  and . 
swine).  The  honor  of  this  important  discovery  belongs  to  Dr.  Zenker,  of  Dres- 
den, Germany.  Th;  disease  was  discovered  in  a  servant-girl  admitted  as  a  typhus 
patient  to  the  City  Hospital  in  Dresden.  She  died»  and  her  flesh  was  found  to 
be  completely  infested  with  trichinge. 

Leuckart*s  and  other  experiments  have  shown  that  a  temperature  of  140**  F. 
is  necessary  to  securely  render  trichinae  inert.     Direct  heat  applied  to  the  slides 
holding  specimens  of  trichtnous  pork,  by  means  of  the  ShuUz  heaiing-table»  has 
demonstrated,  under  the  microscope,  that  a  temperature  of  50**  C.  (122**  F.)  ii , 
necessary  to  the  certain  death  of  the  trichin®. 

Leisering's  experiments  with  trichinous  pork,  made  up  into  $ausage*meat  and 
cooked  twenty  minutes,  gave  positive  results  when  fed  to  one  rabbit,  and  nega^ 
tive  by  another.     He  sums  up  his  experiments  as  follows : 

1,  Trichinae  are  killed  by  long-continued  salting  of  infected  meat,  and  also 
by  subjecting  the  same  for  twenty-four  hours  to  the  action  of  smoke  in  a  heated 
chamber. 

2.  They  are  not  killed  by  means  of  cold  smoking  for  a  period  of  three  days, 
and  it  also  appears  that  twenty  minutes  cooking  freshly  prepared  sausage-meat  is 
sufficient  to  kill  them  in  all  cases.  * 
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The  various  kinds  of  cooking,  however,  are  quite  di£ferent  in  their  effects  (m 
trichinous  pork.  Frying  and  broiling  are  most  efficient,  roasting  coming  next. 
Boiling  coagulates  the  albumen  on  the  outer  surface,  and  allows  the  heat  to  pene- 
trate less  readily ;  it  should  be  kept  up,  therefore,  for  at  least  two  hours  for  Urge 
pieces  of  meat  Whether  boiled,  broiled  or  fried,  pork  should  always  be  thor- 
oughly cooked. 

Practically  speaking,  the  cooking,  salting  and  hot  smoking  which  pork  in  its 
various  forms  receives  in  the  United  States,  must  be  in  the  vast  majority  of  cases 
sufficient  to  kill  the  trichinae  and  prevent  infection  of  the  persons  consuming  the 
meat.  Epidemics  like  those  reported  in  Germany  are  unknown  here,  andtiichin- 
iasis  in  a  fatal  form  is  undoubtedly  a  rare  disease.  In  the  vicinity  of  the  great 
pork  packing  establishments  near  Boston,  the  ''spare. ribs,"  containing  the  inter, 
costal  muscles,  are  very  largely  bought  and  eaten  by  the  people  near  by ;  and  tri- 
chiniasis  among  them  has  not  in  a  single  case  been  reported,  so  far  as  I  have  been 
able  to  learn.  The  cuts  being  thin  and  well  cooked,  any  trichinae  in  them  are  quite 
certain  to  be  killed.  Even  when  trichinas  are  introduced  into  the  intestinal  canals 
to6,  they  are  sometimes  expelled  by  diarrhoea,  and  the  invasion  of  the  system  by 
a  small  number  does  no  harm. — American  Microscopkal  /oumal. 


That  predjudice  against  **  them  litery  fellers,"  which  in  this  country  identi- 
fies statesmanship  with  ignorance,  will  be  shocked  to  learn  that  one  of  the  last 
performances  of  the  author  of  Lothair  before  resigning  office  was  to  make.  Owen 
Meredith  an  Earl,  under  the  title  of  Earl  Lytton,  of  Lytton  and  Viscount  Kneb- 
worth.  The  new  fellows  who  come  in  are  almost  all  of  them  literary.  Gladstone 
is  a  voluminous  writer,  the  Duke  of  Argyle  is  as  proud  of  his  literary  record  as  he 
is  of  being  the  Macallum-More,  Lc^rd  Selborne  has  condescended  to  edit  a  hymn 
book,  and  a  very  good  hymn  book  it  is,  too,  Vernon-Harcourt  used  to  write  for 
the  Saturday  Reincw,  Foster  has  written  a  life  of  William  Penn,  E^l  Granville  is 
a  man  of  great  linguistic  attainments,  and,  taken  altogether,  the  new  Ministry, 
admittedly  one  of  the  strongest  in  point  of  statesmanship  and  political  influence 
that  England  has  known  for  years,  is  undoubtedly  the  strongest  in  point  of  liter- 
ary attainments  and  in  the  record  of  authorship  among  its  members. 


SCIENCE  IN  THE  SCHOOLS  OF  FRANCE. 

The  modifications  in  the  course  of  studies  in  the  French  public  schools,  re- 
cently decreed  by  the  Superior  Council,  give  to  scientific  teaching  a  more  promi- 
nent place  than  has  hitherto  been  allowed  it,  especially  in  the  elementary  classes. 
In  the  seventh  class,  the  elements  of  the  natural  history  of  animals  and  plants 
are  added  to  the  history  of  soils  and  stones,  an4  take  preference  over  it,  as  offer- 
ing more  interest  to  children  and  being  of  more  practical  utility.  In  the  six& 
class  an  hour  is  deducted  from  the  ten  devoted  to  Latin  and  added  to  those  given 
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to  the  sciences,  which  are  allowed  four  hours  a  week.  In  the  fifth  clas§,  where 
scientific  instruction  has  been  obviously  deficient,  the  hours  for  Latin  are  reduced 
to  fivc»  and  the  sciences  are  given  four  hours.  In  the  fourth  class  an  hour  is 
taken  from  Greek,  and  the  hours  for  scientific  instruction  are  increased  to  four. 
Scientific  instruction  will  be  continued  in  the  third,  second,  and  rhetorical  classes 
without  encroaching  upon  ihc  other  courses,  an  hour  being  taken  from  the  study- 
hours  for  new  subjects  of  natural  history  in  the  third  class,  for  physics  in  the  sec- 
ond class,  and  for  subjects  of  physics  which  have  not  been  previously  entered 
upon  by  the  pupils,  in  the  rhetorical  class.  The  Superior  Council  advises  that 
the  teaching  of  mathematics  and  the  natural  sciences  in  the  granitiiar- classes  be 
committed  to  special  professors  whenever  the  funds  of  ihe  school  will  permit  it 
and  suitable  teachers  can  be  obtained  j  otherwise,  professors  of  science  in  the 
higher  classes  may  perform  the  duty  for  an  additional  compensation ;  or,  if  there 
is  no  other  way,  the  ordinary  professor  may  p^visionally  give  the  special  in- 
struction.— Popular  Scieme  Monthly^  March,  1881. 


CREDIT  TO  THE  U.  S,  SIGNAL  SERVICE. 

The  violent  storm  of  the  last  two  days,  with  its  destructive  gales  and  floods, 
naturally  invites  atttrntion  to  the  present  condition  of  scientific  weather  wisdom 
in  this  country.     On  I'uesday  last  we  published  the  following  telegram  from  New 
York:  "A  dangerous  storm  is  crossing  north  of  latitude  forty-five  degrees  j  will 
arrive  on  the  British  and  Norwegian — possibly  affecting  the  north  French — coasts , 
between  the   27th   and  29th,  attended  by  strong  south  winds,  veering  to  north- 
west gales,  rain  and  snow  in  north;  low  temperature  follows.     Atlantic  very 
stormy."     This  time,  at  least,  the  forecast  has  fulfilled  itself  almost  to  the  letter, 
only  the  prophesied  storm  seems  to  have  traveled  across  the   Atlantic  a  little 
quicker  than  was  calculated,  for  it  began  on  Tuesday  afternoon,  and  seems  to 
have  reached  its  utmost  violence  some  time  during  the  night  of  Wednesday. 
From  all  parts  of  the  country  reports  reach  us  of  the  violence  of  the  wind  and  the 
violence  of  the  rain.     Off  the  mouth  of  the  Tyne,  and  even  within  its  still  treach- 
erous harbor,  several  wrecks  have  occurred,  resulting  in  a  lamentable  loss  of  life. 
At  Falmouth,  at  the  other  end  of  the  kingdom,  vessels  are  putting  in  almost  dis- 
mantled by  the  terrible  force  of  the  sea.      From  Edinburg  and  Southampton,  from 
Brighton  and  Liverpool,  similar  accounts  are  sent,  while  in  the  interior  continuous 
rainfall  is  producing  disastrous  floods  in  all  directions.     At  Wenlock,  in  Shrop- 
shire, the  line  of  railway  has  been  bodily  washed  away,  and  all  traffic  is  suspended 
while  the  gas  supply  of  the  town  is  cut  off  by  an  inundation  which  has  invaded 
the  gas  works.     Retford  is  threatened  with  the  same  fate.     At  Walsall,  water  lies 
seven   or  eight  feet  deep  at  the   railway  station,  and  the  traffic  of  the  trains  is 
stopped.     Leeds  is  buried  in  snow  and  Leicester  is  overwhelmed  with  floods^ 
while  all   over  the   Midlands  water  covers  the  meadows,  and  in  some  places  the 
housetops  are  concealed  beneath  th^  fioods.     It  is  almost  unnecessary  to  say  that 
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in  such  circumstances  Oxford  lies,  like  Venice,  in  the  midst  of  a  vast  lagooo. 
The  phenomenon  is  so  familiar  as  hardly  to  excite  comment,  still  less  indignation, 
although  it  is  perfectly  well  known  that  the  perpetual  inundations  of  the  Upper 
Thames  Valley  are  largely  due  to  causes  which,  if  not  removable,  are  susceptible 
of  very  considerable  control.  The  effect  of  over  thirty-six  hours'  heavy  and  almost 
continuous  rain  is  felt,  however,  in  all  parts  of  the  country,  almost  as  much  as  in 
the  over-burdened  Thames  Valley.  Certainly  the  American  forecast  seems  in 
this  case  to  have  been  very  abundanUy  justified.  The  coincidence  is  at  least 
remarkable  enough  to  make  a  deep  impression  on  the  popular  mind  and  imagini- 
tion,  even  if  professed  meteorologists  should  see  reason  to  doubt  whether  there 
is  any  direct  connection  between  the  storm  which  left  the  American  continent  cm 
Monday  and  the  gale  and  deluge  which  burst  with  such  violence  over  our  own 
islands  before  the  end  of  Tuesday. — London  Times,  October  20, 


A  PROJECT  FOR  THE  YEAR  2000. 

Lake  Mackenzie  is  one  of  those  '<  possibilities  of  North  America"  recently 
suggested.  The  lake  would  result  from  a  proposed  closing  of  the  northerly  out- 
let of  the  valley  of  the  Mackenzie  Rivet,  at  the  line  68^  north,  and  storing  up 
the  water  of  1,260,000  square  miles.  And  to  this  could  be  added  the  water  of 
other  large  areas.  It  would  be  a  lake  of  about  2,000  miles  in  length  by  about 
200  of  average  width.  Its  surface  would  have  an  altitude  of  about  650  feet 
above  sea  level.  It  would  cover .  with  one  continuous  surface  the  labyrinth  of 
streams  and  lakes  which  now  occupy  the  Mackenzie  Valley.  It  would  be  a  nev- 
er failing  feeder  for  the  Mississippi.  It  would  connect  with  Hudson  Bay  and 
with  the  **  great  lakes,"  and  also  with  the  interior  of  Alaska  by  connecting  with 
the  Yukon  and  its  affluents.  By  concurrent  results  and  other  **  possibilities"  it 
would  become,  during  some  months  of  each  year,  a  navigable  water,  adding  not 
less  than  12,000  miles  of  communication  to  the  Mississippi.  It  would  complete 
the  interior  lines  of  river  courses  by  connecting  them.  Cutting  the  "divide" 
which  now  exists  between  the  Mississippi  and  Mackenzie  would  do  this.  The 
work  is  small  when  measured  by  its  results,  and  it  becomes  easy  of  accomplish- 
ment under  the  methods  proposed.  The  connecting  of  the  Upper  Mississippi 
with  the  proposed  Lake  Mackenzie  would  be  easily  made  if  that  lake  had  a  sur- 
face at  the  proposed  altitude  of  650  feet  above  the  sea.  The  outflow  from  such 
a  lake,  having  a  length  of  more  than  2,000  miles  from  south  to  north,  and  drain- 
ing a  very  wide  range  of  altitudes  and  latitudes,  would  be  a  timely  and  enduring 
one.  This  lake  would  make  possible  and  easy  the  straightening  of  the  Lower 
Mississippi.  It  would  also  contribute  to  the  proposed  ship  channel  from  Cairo, 
III.,  to  the  Gulf  of  St.  Lawrence,  by  the  almost  straight  line  which  cuts  the  Wa- 
bash Valley,  the  Lakes  Erie  and  Ontario,  and  the  Lower  St  Lawrence.  This 
commercial  channel,  receiving  all  the  waters  converging  at  Cairo,  would  com- 
plete the  demand  for  a  constantly  open  ship  cannel  from  the  St.   Lawrence  to  the 
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«ca  by  way  of  the  Strait  of  Belle  Isle.  That  demand  can  be  complied  with,  and 
the  shortest  and  best  line  of  commiioication  can  be  thus  opened  between  the 
interior  and  the  seaboard. — St,  Louis  Rcpttblicann 


SMOKELESS  FUEL  FROM  COAL. 

Mr.  W*  D.  Scott-Moncrieff,  in  a  paper  read  before  the  Society  of  Arts,  has 
Tccenfly  brought  to  the  attention  of  that  body  an  important  project  for  not  only 
hereafter  preventing,  but  also  for  rendering  commercially  available  the  dense 
stratum  of  smoke  that  has  so  long  hung  like  a  pall  over  the  city  of  London,  ob- 
scuring the  light  and  rendering  the  atmosphere  dangerous  to  the  whole  communi- 
ty. He  proposes  to  substitute  for  the  bituminous  coal  now  in  universal  use  for 
domestic  and  industrial  purposes  a  modified  form  of  this  coal  from  which  the^  gas 
has  been  partially  extracted.  Experiments  made  by  him  as  long  as  ten  years  aga 
showed  that  a  semi-coke,  resulting  from  a  short  distillation  of  coal,  furnishes  a  fuel 
that  is  practically  smokeless ;  and  he  has  since  discovered  that,  treating  this 
coke  with  water  when  hot,  renders  it  still  more  smokeless  and  makes  it  the  most 
perfect  fuel  imaginable,  as  it  has  all  the  cheerfulness  and  heat  giving  properties 
of  the  unprepared  coal,  with  none  of  the  disadvantages  arising  from  its  use.  To 
produce  this  fuel  in  quantities  suitable  for  pubhc  use  he  proposes  to  lake  advan- 
tage of  the  existing  plant  of  the  gas  companies,  finding  that  they  are  amply  suffi- 
cient for  the  purpose.  Instead  of  taking  10,000  cubic  feet  of  gas  per  ton  from 
the  coal,  he  w*ould  take  3,333  cubic  feet,  or  any  other  convenient  proportion, 
and  pass  three  times  the  quantity  through  the  retorts.  In  this  manner  the  gas 
would  be  coming  away  from  the  retorts  all  day  long,  just  as  formerly,  with  a  slight  ^^B 
loss  of  time  to  be  allowed  for  the  additional  frequency  of  the  charging.  Thesup-^^^ 
ply  at  the  end  of  the  twenty-four  hours  would  be  in  excess  of  that  which  is  ob- 
tained from  the  long  extraction,  and  in  this  way  less  and  not  more  plant  would  be 
necessary  to  give  the  same  quantity  in  a  given  lime  while  the  gas  itself  would 
be  of  better  quality.  The  author  claims,  from  his  investigations  and  ex- 
periments, that  the  results  of  the  application  of  his  scheme  would  prove 
startling.  The  gas  companies  would  have  double  the  quantity  of  by-products,  in 
the  shape  of  tar  and  aramoniacal  products,  that  they  have  at  present ;  the  com- 
munity'would  have  twenty-four  candle  instead  of  sixteen  candle  gas;  the  fuel 
resulting  from  the  process  would  be  of  a  nature  to  ignite  readily,  make  a  cheerful 
fire  that  gives  out  twenty  per  cent,  more  heat  than  common  coal;  and  London 
would  become  a  smokeless  city.  The  only  extra  expense  to  the  companies  would 
be  that  of  the  additional  workmen  employed  in  charging  the  retorts  and  interest 
upon  the  additional  t:apital  required  for  transit  appliances;  but,  as  an  offset,  the 
the  companies  would  receive  an  increased  quantity  of  valuable  by-products  and  a 
supply  of  fuel  that  would  be  in  universal  demand  ;  and  the  profits  from  the  sale  of 
this  at  prices  much  below  that  of  coal  would  be  such  that  the  companies  would 
be  actaalty  getting  their  coal  for  nothing. — Age  0/  StaL 
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LIFE  WITHIN  THE  ARCTIC  CIRCLE. 

The  following  extracts  from  the  narative  of  Mr.  Leigh  Smith's  voyage  to 
Franz  Joseph  Land  last  season  (1880)  show  the  abundance  of  animal  and  vegeta- 
ble life,  as  far  north  as  it  has  been  possible  for  vessels  to  reach  in  that  direction: 

May  Island,  Long.  53**  40'  E.,  Lat  80°  N.,  Aug.  14,  1880 :- 
Several  walruses  were  seen  on  some  ice  to  the  eastward,  and  Mr.  Leigh 
Smith,  with  Captain  Lofley  and  the  Doctor  went  in  chase,  while  Mr  Grant  and 
the  Shetland^r,  Peter,  landed  and  climbed  to  the  summit  of  the  island,  a  height 
of  some  200  feet.  It  proved  to  be  a  mass  of  basalt.  The  scene  was  desolate, 
but  very  grand.  Below  them  lay  the  ship  anchored  to  the  floe,  and  far  away  in 
the  distance  the  walrus  boats  could  be  seen.  To  the  north  was  the  coast  of  land 
to  the  west  of  McClintock  Island,  sinced  named  after  Sir  Joseph  Hooker,  enyel- 
oped  in  mist,  with  loose  ice  floating  through  the  intervening  strait.  It  was 
calm,  and  all  was  still  until  the  silence  was  broken  by  the  ivory  gulls  {Pagopkila 
ibumea)  which  Peter  had  disturbed  on  their  nests.  Seven  of  them  were  taken 
alive,  of  which  one  survives,  and  is  now  in  the  Zoological  Gardens.  They  had 
built  near  the  top  of  a  low  basaltic  cliflf,  and  the  young  ones  were  tilted  out  of 
their  nest  on  the  snow  beneath.  On  this  island  there  was  a  quantity  of  drift- 
wood, and  one  very,  large  stem  of  a  tree.  During  the  day  seventeen  walruses 
were  captured,  and  many  more  might  easily  have  been  taken. 

Eira  Harbor,  80°  4'  N.  Lat.,  48®  40'  E.  Long.,  August  20,  1880. 

In  the  morning  of  the  20th  three  bears  were  seen  on  the  shore,  a  mother  and 
two  cubs,  slowly  wandering  about  and  sniffling  the  sand.  An  empty  box  had 
been  left  on  shore,  and  they  were  seen  walking  round  and  examining  it  They 
did  not  seem  to  take  any  notice  of  the  ship.  The  plan  of  attack  was  soon  arran- 
ged. Two  boats  were  lowered,  one  remaining  to  the  left  of  the  bears  a  little  off 
shore,  while  the  other  rowed  away  to  land  the  attacking  party  at  some  distance* 
After  landing,  the  assailants  walked  towards  the  bears,  and,  as  their  backs  were 
turned,  they  easily  got  pretty  close.  As  soon,  however,  as  they  saw  their  ene- 
mies, all  three  bears  made  a  rush  to  the  water.  This  sealed  their  fate.  They 
were  doomed,  the  mother  to  death,  and  her  two  children  to  an  aimless  life  of 
inactivity  at  the  Zoological  Gardens.  The  two  boats  closed  in ;  a  shot  tiirough 
the  head  ended  the  life  of  the  mother  and  saved  her  from  witnessing  the  de- 
grading spectacle  which  followed.  The  men  made  quick  work  of  the  aflfair. 
The  boats  closed  in  with  the  young  bears  between  them,  and  in  very  short  time 

each  boat  had  a  bear  to  tow  it  back  to  the  ship. 

*  ♦  *  ♦  *.*  **  ♦ 

Lat.  8o^  N.,  Long.  52*^  E  ,  Aug.  21. 

In  returning,  an  attempt  was  made  to  secure  a  young  walrus  alive.  But  the 
her  fought  frantically,  and  guarded  her  ofiFspring  with  such  resolution  that 
/  were  obliged  to  kill  her,  when  the  young  one  immediately  decamped.     Di- 
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rectly  the  mother  is  shot  dead,  the  baby  walrus  always  hurries  away,  but  so  long 
as  the  mother  is  alive,  even  if  wounded,  the  young  one  remains  by  her.  In 
this  case  there  was  a  hard  fight,  and  the  boat  reached  the  ship  in  a  sinking  condi- 
tion, yie  walrus  having  made  holes  in  it  with  her  tusks,  below  the  water  line. 

After  this  little  episode,  the  Eira  was  steered  westward  along  the  coast,  to- 
wards the  most  distant  point  seen  from  the  harbour.  But  she  was  stopped  by 
packed  ice  at  a  point  where  there  were  great  numbers  of  loons* 

Mr.  Grant  walked  along  the  shore  to  the  eastward  until  Bnally  stopped  by  a 
glacier.  There  was  a  regular  beach,  and  a  good  deal  of  drift-wood,  including  a 
spar  8  feet  long,  which  had  evidently  belonged  to  some  ship.  There  were  also 
the  backbones  and  jaws  of  two  whales.  In  the  evening  a  party  accompanied 
Mr.  Grant  to  |he  summit  of  the  hill  overhanging  the  harbour,  which  proved  to 
be  1040  feet  above  the  sea  (by  aneroid).  On  the  slope  of  this  hill  a  good  deal  of 
petrified  wood  was  collected,  and  some  other  fossils. 

Lat,  80^  N,,  "Long.  50*^  E.,  Gucnther  Bay. 

On  the  26th  and  27  th  a  furious  gale  was  blowing  brora  the  N.N.W*  with 
much  snow ;  and  on  the  28th,  when  it  was  still  strong,  but  moderating,  they 
steamed  slowly  eastward  along  the  coast.  In  passing  out  of  the  bay,  two  right 
whales  were  seen,  one  of  great  size. 

Commenting  upon  the  results  of  Mr.  Smith's  voyage,  Mr.  Northam,  in  the 
March  *' Proceedings  of  the  Royal  Geographical  Society,"  says: 

Arctic  exploration  is  distinguished  not  only  for  the  variety  and  importance  of 
its  scientific  results,  but  also  for  its  practical  utility.  It  has  not  only  added  to  the 
sum  of  human  knowledge,  but  it  has  also  increased  the  wealth  of  those  nations 
which  have  wisely  engaged  in  it.  The  explorers  of  Hudson's  Bay  led  the  way 
to  a  lucrative  fur  trade ;  those  of  Spitzbergen,  of  Davis  Strait,  and  Baffin's  Bay 
opened  up  other  great  sources  of  wealth;  and  the  discoverers  of  New  Siberia 
enriched  their  countrymen  by  a  trade  in  fossil  ivory,  Mr.  Leigh  Smith,  in  dis- 
covering the  south-western  coast  of  Franz- Josef  Land,  saw  at  least  two  right 
whales,  and  a  sea  abounding  in  other  oii-ytelding  animals.  As  many  as  twenty- 
seven  walruses  were  taken,  and,  if  their  capture  had  been  the  object  of  the  voy- 
age, many  more  could  have  been  obtained.  Great  numbers  of  seals  were  also 
seen.  The  number  of  bears  shot  was  thirteen.  Like  all  other  northern  discov- 
eries, those  of  Mr  Leigh  Smity  combine  results  of  scientific  interest  ^nd  impor- 
tance with  practical  utility. 

It  is  not  at  all  unlikely  that  the  practical  utility  of  Mr.  Leigh  Smith*s  dis- 
coveries may  be  demonstrated  in  the  near  future.  The  Norwegians  have  now 
been  frequenting  the  walrus  grounds  of  Spitzbergen  and  Novaya  Zemlya  for  a 
considerable  number  of  years,  and  there  are  distinct  signs  of  those  localities  hav- 
ing been  overworked*  The  hardy  Norseman  will  eagerly  welcome  a  new  region 
for  walrus  hunting,  such  as  is  o0ered  by  the  southern   shores  of  Franz-Josef 
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Land ;  and  even  whalers  may  not  improbably  follow  in  the  same  direction.  The 
only  difficulty  which  may  cause  them  to  hesitate  is  the  supposed  obstruction  of 
the  approach,  by  ice  floes.  Explorers,  by  annual  reconnaissances,  will  throw  a 
flood  of  light  on  that  question,  and,  as  in  so  many  other  instances,  Arctic  discov- 
ery will  prove  to  be  not  only  important  in  increasing  the  sum  cf  human  knowl- 
edge^ but  also  in  opening  up  new  sources  of  commercial  iadustry. 


The  following  letter  of  Gen.     Washington  is  in  possession  of  a  gendeman 
living  at  Mendon,  Chariton  Co.,  Missouri : 

Mount  Vernon,  April  22,  1789. 
Sir  : — I  received  this  day  by  the  Free  Mason,  Capt  Lawrence  Layton,  four 
tierces  and  three  barrels  of  seed  which  were  notified  by  a  letter  you  wercso 
obliging  as  to  forward  by  last  stage.  I  beg  leave  in  behalf  of  my  Unde  to  offer 
many  thaiiks  for  your  care  of  and  dispatch  in  forwarding  them — 2s  the  freight 
agreed  upon  was  not  specified  and  the  Captain  informed  me  that  you  would  set- 
tle it,  will  thank  you  by  the  first  stage  to  inform  me  the  amount  and  any  other 
charges  that  may  have  arisen  from  its  transportation  and  the  money  shall  be  im- 
mediately remitted  to  you. 

I  am  Sir,  Your  Obedient  Humble  Servant, 

George  Washington. 
Richard  Curran,*E8q. 


THE  FIRST  REGULAR  MEETING  OF  THE  NEW  MEXICO  SOCIETY. 

At  the  first  regular  meeting  of  the  New  Mexico  Historical  Society,  composed 
of  the  most  influential  and  prominent  officials  and  citizens,  the  president,  Acting- 
Governor  W.  G.  Ritch,  made  an  able  and  exhaustive  address,  reviewing  the  ob- 
jects of  the  society,  outlming  the  ancient  history  of  the  territory  and  calling  spe- 
*  cial  attention  to  the  three-century-old  palace  dating  from  the  earliest  exbtence  of 
the  Spanish  colonists  in  New  Mexico.  He  recommended,  and  a  memorial  is  be- 
ing prepared  and  extensively  signed  praying  Congress  for  a  charter,  and  asking 
that  this  ancient  historical  relic,  the  oldest  in  the  United  States,  be  granted  to  the 
society  for  preservation  in  the  interest  of  the  whole  country,  the  society  being 
national  in  its  scope  and  embracing  the  oldest  and  most  prolific  fields  of  historical 
research.  * 


EDITORIAL  NOTES. 


The  preftent  number  completes  the 
(burlh  volume  of  the  Rrvitw^  and  we  again 
press  our  sen<>e  of  obligation  to  our  sub* 
Icribers,  and  especially  those  in  this  cily» 
r  their  generous  tyropaihy  and  support. 
To  the  liberality  of  the  latter  class  we  attrib- 
te  the  unusual  success  that  has  attended  our 
sffbrts  to  build  up  a  magazine  which  should  be 
\  credit  to  the  people  of  the  West  and  a  suit- 
bble  mediiam  for  disseminating  their  theories, 
liscov cries  and  inventions.  Of  course  the  fact 
that  such  a  journal  thrives  in  any  community 
I  a  guaranty  to  the  world  that  the  taste  and 
nterprise  of  that  community  are  of  a  high 
order  and  has  its  full  weight  in  attracting  per- 
>n«  of  similar  tastes  and  spirit  to  make  it 
^eir  home  and  field  of  labor. 

The  fifth  volume  begins  with  the  May  num- 
ber  and  we  hope  to  receive  enough  additional 
pfubscribers  to  place  the  Revinvon  an  indepen- 
dent bastSj  pledging  ourselves  to  improve  it 
In  every  respect  mt  a  rate  commensurate  with 
Its  patronage. 

As  heretofore,  we  will  bind  the  volume  just 
dosed  in  good»  handsome  binding,  half  mo- 
rocco with  cloth  sides,  for  one  dollar.  All 
pubscribers  desiring  ihisoranyof  the  preced- 
ing volumes  bound,  will  please  send  in  their 
back  numbers  ai  aoon  as  possible,  either  to 
this  office  or  to  the  counting-room  of  Ramsey, 
HilkU  h  Hudson, 

Missing  numbers  of  the  third  and  fourth 
Tolumes  supplied  at  current  rates.  Those  for 
the  Arst  and  second  volume  supplied  gratis, 
,0r  full  sets  At  I1.25  per  volume  unbound,  or 
12.25  bound. 

On  the  29th  ult.  occurred  the  March  meeting 

'Of  the  Kansas  City  Academy  of  Science.  The 
feature  of  the  evening  was  a  second  paper  on 
•*The  Future  Drainage  of  Kansas  City,'*  by 
Mr.  Robert  Gillham.  In  bis  first  paper  Mr. 
GiUham  pointed  out  the  mistakes  made  in 
early  sewerage  in  London,  Boston^  New  York 


and  Chicago,  which,  having  increased  the 
death-rate  by  not  meeting  the  sanitary  condi- 
tions, were  subsequently  rectified,  entailing  a 
lieavy  loss  on  those  cities.  In  his  !«econd  pa- 
per he  proposed  a  system  of  drainage  for 
Kansas  City  which  he  claims  will  meet  the 
necessities  of  the  city,  however  large  its  popu- 
lation may  become,  Mr,  Gillham's  system 
proposes  radical  mo4ifications  of  the  present 
plan. 

The  Academy  voted  to  publish  the  papers 
in  pamphlet  form,  for  the  thoughtful  consid- 
eration of  the  people  of  Kansas  City» 

The  secretary  called  attention  to  the  recent 
exploralion  of  the  Beni  river,  in  South  Amer- 
ca,  by  Dr,  E,  R,  Heath.  He  said  these  dis. 
coveries  would  be  recognized  by  Geographl* 
cal  Societies  everywhere,  and  modify  all  our 
maps  of  that  country. 

Wit  are  requested  by  Mr.  Sidney  Hare, 
curator  of  the  Kansas  City  Academy  of 
Science,  to  inform  all  persons  who  have 
geological,  mincralogical,  archaeological  or 
any  other  specimens  of  value  or  interest  to 
donate  to  its  museum,  that  he  will  promptly 
respond  to  a  notice  of  any  kind  and  call  for 
them.  He  will  put  them  in  order,  label 
them,  and  place  them  in  secure  cabinet^ 
where  they  can  be  seen  by  the  public,  but 
preserved  carefully. 

Thk  project  of  the  removal  of  the  Mor» 
rison  Observatory  from  Glasgow  to  this  city 
meets  with  more  favor  than  was  expected 
when  the  suggestion  was  made  by  Dr. 
Lewis,  who  is  a  relative  of  Mixs  Morrison, 
the  donor  of  the  funds  with  which  the  Ob- 
servatory was  buiU  and  cquipfied.  There 
arc  several  wealthy  gentlemen  here  whose 
education  and  inclinations  would  prompt 
them  to  contribute  liberally  to  such  a  pur- 
pose, were  it  found  to  be  feasible.  Twenty- 
five  thousand  dollars  is  estimated  to  be  ample 
for    the    carrying    out    of  the    scheme;    an 


780 


KANSAS  CITY  REVIEIV  OF  SCIENCE. 


Amount  that  could  be  raised  in  one  daj  if 
necessary,  and  we  should  then  have  an  insti- 
tution which  would  be  an  honor  to  the  city, 
as  the  work  of  its  astronomers  is  now  a 
credit  to  the  West.  As  one  of  the  depart- 
menu  of  a  Uniyersitj  to  be  built  up  here  it 
would  have  a  world-wide  reputation  to  start 
with. 


In  common  with  many  other  scientiBc 
magaxines  of  the  country,  we  shall  hereafter 
devote  a  portion  of  our  space  to  **  Notes 
and  Queries,"  to  which  department  we  in- 
▼tte  contributions  on  all  appropriate  sub- 
jects by  our  subscribers  and  interested 
readers. 


A  &KCXNT  visit  to  Washington  University, 
at  St.  Louis*  and  a  careful  inspection  of  its 
mmple,  complete  and  modern  buildings,  ap- 
paratus, and  mppliances  for  illustrating  and 
ttftckiag,  not  oaly  the  ordinary  branches  of 
education*  but  aatmral  philosophy,  chemistry, 
ItduMlogy,  painting  and  sculpturing,  con- 
vinced us  that  in  many  of  these  departments 
it  is  not  equaled  in  the  West,  and  that  it  is 
eav^lled  in  none.  In  the  departments  of 
physics  and  practical  engineering  it '  is  es- 
pecially strong,  the  students  being  put  to 
the  actual  work  of  doing  with  their  own 
h^ads  the  experi  men  ting  with  fluids,  solids, 
metaU«  etc..  the  architectual  drawing,  the 
vx«structtc»ti  of  models  in  wood  for  castings, 
the  diH^iag  of  tool$>  etc.,  which  he  expects 
latvt  la  U^  to  use  and  to  deal  with.  Every- 
Ihitt^  u  (uactical,  even  in  the  art  depart- 
wcut  aavi  the  geological  cabinet.  If  even 
the  ^Kv^e  v^t  St.  Louis  themselves  gener- 
al t>  kttow  what  a  valuable  Institution  they 
h^w  la  their  midst,  which  is  doubtful,  it  is 
lai  a»vuv  ihJka  the  people  of  the  State  do, 
mush  a%  they  aeevi  such  an  one  forjthe  educa- 
t^v»a  oi  v'v^HMt*  l\>  aid  in  developing  the  in- 
f«tiu»AMv  wealth  of  its  mines  and  its 
laktueaAe  uatuial  le^ources  of  every  kind. 

Wu  atv  iafkumevl  that  Mr.Chas.  Sternberg, 
^\  tCUswwth,  with  a  son  of  Dr.  Reynolds,  of 
KiWy»  as  a**istant  and  a  driver.are  collecting 
KauU»  tvui*iU  for  l*rof.  Agassis,  of  Harvard 
C\4le^»  Mass,     They  started  March  1st  and 


are  now  collecting  among  the  fossil  leaf  im- 
pressions of  the  Oacotah  group,  a  divisioa 
of  our  Cretaceous.  They  work  first  in  West- 
em  Kansas,  and,  if  time  allows,  they  will 
(his  fall  collect  a  full  set  of  coal  fossils,  also. 

Wouc  upon  the  tunnel  under  the  Hudson 
river,  connecting  the  cities  of  New  York 
-and  Jersey  City,  is  being  pushed  forward  at 
the  rate  of  about  five  feet  a  day.  A  small 
tunnel  six  feet  in  diameter  is  run  ahead  of 
the  larger  one,  which  follows  and  incloses  iL 
Warning  is  thus  given  of  the  nature  of  the 
soU. 


A  DISTANT  subscriber  to  the  Rxvibw  in  a 
private  letter  writes  as  follows  concerning 
Col.  Van  Horn's  article  in  the  February 
number :  **  I  have  been  vraiting  for  years 
for  some  one  to  utilixe  Prof.  Crook's  radiant 
light,  and  has  not  Mr.  Van  Horn  done  it 
well  in  his  *'  New  Hypothesis  ?  I  can  fol- 
low him  'with  deep  interest  through  the 
larger  portion  of  the  article,  but  once  in 
a  while  he  dives  so  deep  that  I  have  to  leave 
him  in  the  depths.  I  am  almost  tempted  to 
visit  Kansas  City  to  see  him  and  get  more 
light." 


Mr.  Emil  Pourade  has  discovered  wbtt 
he  believes  to  be  a  quarry  of  very  fine  litho- 
graphic stone,  on  the  Big  Blue,  about  five 
miles  east  of  this  city. 

Rev.  Dr.  Bell  gives  the  following  com- 
plimentary notice  of  the  Review  in  a  late 
number  of  the  Mid'CotUhunt :  '<The  articles 
are  numerous  and  exceedingly  well  written 
and  chosen.  The  article  by  our  President  of 
the  Academy  of  Science,  Hon.  R.  T.  Van 
Horn,  which  leads  the  whole  list,  is  one  of 
rare  merit.  The  way  to  make  this  work  t 
still  greater  success  in  all  directions,  is  to 
buy  it,  subscribe  for  it." 

At  the  close  of  the  ceremonies  attending 
the  formal  presentation  of  the  obelisk  to  the 
City  of  New  York,  Algernon  S.  Sullivan, 
Esq.,  on  behalf  of  the  American  Numis- 
matic and  Archaeological  Society,  formally 
presented  to  Lieutenant-Commander  Gor- 
ringe  a  medal,  which  the  Society  had  caused 
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I  to  be  Btruck  in  commemoration  of  thfi 
event.  The  medal  bore  the  following  in* 
tcription:  •*  Presented  to  the  United  Stares 
by  Ismail,  Khedive  of  Egypt,  l8Si.  Qaar- 
ricd  at  Syenc  and  erected  at  Heliopoli«  by 
Thothmea  II L  Re-erected  at  Alexandria 
ander  Augustas,  Rcmoired  to  New  York 
througb  the  liUerality  of  W.  H.  Vanderbilt, 
by  the  skill  of  Lieuienant-Commander  H.  IL 
Gorringe,  U.  S.  N/^ 

For  the  first  time  in  the  history  of  ihe 
Franklin  Institute  a  woman  has  delivered  a 
course  of  lectures  there.  Professor  Rachel 
Bodley,  of  the  Women's  Medical  College  kf 
Tennsylvaniaf  was  the  lecturer,  and  she  gave 
a  course  of  six  lectures  on  **  Chemistry,  as 
applied  in  the  household.'*  They  were 
liLTgely  attended. 

The  Kansas  City  Review  of  Science  and 

Industry,  edited  by  Theo,  S.  Case,  presents 
ftn  extensive  array  of  general  scientific  In- 
formation, clearly  and  concisely  put,  the 
most  recent  devclopmenls  and  latest  move- 
ments in  that  line  of  progress  upon  which 
we  base  great  hopes  for  the  future.  It  is 
now  running  upon  the  fourth  volume,  and 
may  be  said  to  be  an  established  institution. 
— Bosicn  Post 


The  great  event  of  the  year  in  this  section 
was  the  completion  of  the  second  trans-conti- 
nental line  to  the  Pacific  by  the  connecting 
af  the  Atchison,  Topeka  &  Santa  Fe  Rail- 
road  and  the  Souihern  Pacific  Railroad  at 
Tucson.  On  the  17th  of  March  the  first 
through  passenger  train  for  California,  by 
this  route,  left  the  Kansas   City   Union  De- 

v>u  

PaoF.  Clarence  King  has  resigned  the 
position  of  Chief  of  the  U.  S.  Geological 
Survey,  and  the  president  has  appointed  as 
bis  successor.  Major  S.  W,  Powell,  the  well 
known  explorer  of  the  western  mountainSi 
the  Colorado  river,  etc. 

Peof.  J  no.  D.  Parker,  of  this  city,  has 
recently  invented  and   patented  a  gauge  for 

the  accurate  setting  of  compoHtors'  sticks  to 
different  •*ems,**  which  will   prove   a  useful 


and  convenient  aid  to  printers  in  preserv- 
ing that  uniformity  in  the  width  of  columns 
which  is  indispensable  to  the  proper  locking 
up  of  forms.  It  is  a  simple  and  cheap  de- 
vice which  every  printer  should  have. 


We  take  pride  anticipating  all  other  jour- 
nals in  announcing  the  valuable  discoveries 
recently  made  by  Dr  Heath  in  South  Amer* 
ica.  The  exploration  of  the  Beni  river  has 
hitherto  defied  all  effort,  but  Dr.  Heath  has 
accomplisheil  this  result,  so  lung  desired,  un- 
aided. He  will  hereafter  be  counted  among 
the  noted  exploren  of  South  America.  His 
brief  letter  in  another  column  will  prove  of 
general  interest* 


ITEMS  FROM  THE  PERIODICALS. 


■ 


The  New  York  Tribune %diy^\  "The  rava- 
ges of  a  parasitic  insect  on  orange  and  lemon 
trees  are  attracting  much  attention  in  Italy 
and  the  West  Indies,  and  have  begun  to 
create  alarm  in  Florida,  Louisiana  and  Cali- 
fornia. J.  H.  Bostwick,  Inspector  of  Customs, 
who  has  charge  of  the  Fruit  Department  of 
the  New  York  Custom  House,  is  taking  great 
interest  in  the  matter,  and  has  some  speci- 
mens from  cargoes  of  orange?,  the  rinds  of 
which  are  covered  with  incrustations  of  these 
parasites," 

Since  observing  the  above,  we  have  been 
shown  by  Mr.  John  H,  Ramsey  of  this  city, 
an  orange  with  an  incrustation  answering  to 
the  above  description.  The  general  shape  of 
these  parasites  is  similar  to  the  Hemipf&niits 
Crassut  and  its  dimensions  about  three  tines 
in  length  and  one  line  in  diameter  at  the  lar- 
ger end. 

Tmt  /mmal  ef  tki  Ff<mklm  InstiiuU,  for 
March,  comes  to  us  with  a  supplement 
equivalent  to  sixty  pages,  being  the  platet  to 
S.  Dudlcy*sartillBon  **  The  Wearing  Power 
of  Steel  Rails,  in  Relation  to  their  Chemical 
Composition  and  Physical  Properties,"  The 
article  is  the  result  of  long  study  and  the  il- 
lustrations arc  very  interesting   and  curious. 


The  result  of  the  census  of  1S80  shows  the 
center  of  population,  o^  \W\ixw\VtA'%^a!w»\sk 
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be  within  the  citj  limiu  of  Cincinnati,  Ohio. 

Good  Company^  for  Febniarj,  i88i,  pre- 
sents  its  readers,  among  mach  other  enter- 
taining matter,  the  first  chapter  of  an  ac- 
coant  of  Polar  Expeditions,  by  Lieat. 
Schwatka,  under  the  title  of  «In  the  Land 
of  the  Midnight  Sun." 

Thr  UmiUd  Sta/et  GomHU,  Philadelphia,*  of 
NoTember  27,  1838,  contained  the  following 
notice:  <*The  locomotive  (*01d  Ironsides') 
boUt  by  Mr.  Baldwin,  of  this  dtj,  will  de- 
part daily  wktn  ike  weather  is  fair,  with  a 
train  of  passengers.  On  rainy  days  horses 
will  be  attached.'* 


Op  the  Tariovs  college  periodicals  we  find 
find  none  handsomely  printed,  better  edited 
or  more  entertainingly  contribated  to  than 
the  OAw,  of  Marietta  College,  Ohio.  lu 
^vwtaHa  are  especially  interesting  to  the 
%hkmm  of  the  institmtion.  It  is  now  in  its' 
ninth  volnmc     Monthly,  |i. sex 


Tbm  NaHonaHst^  of  Manhattan,  Kansas, 
sends  ns  a  handsome  pamphlet,  entitled 
«The  Bine  Ribbon  County,"  being  a  fuU 
and  careAil  description  of  Riley  county,  its 
people,  educational  advantages,  natural  re- 
resources,  products,  etc.,  which  immigrants 
looking  westward  might  procure  and  profita- 
bly read,  as  we  believe  that  it  contains  noth- 
ing but  &cts,  and  very  attractive  ones,  too. 

^Mr.  Hbnrt  B.  Dawson,  editor  of  the 
Hisioneal  MagOMme^  of  New  York,  desires 
copies  of  reports,  papers,  tracts,  etc,  rela- 
ting to  the  geology  and  patural  history, 
geography  and  topography,  aboriginal  his- 
tory and  languages,  and  the  antiquities  of 
America,  or  anything  that  will  throw  light 
upon  any  of  them.  The  Historical  MagoMtm 
stands  very  high  among  periodicals  of  its 
class  and  the  material  furnished  its  editor  on 
this  call  will  be  carefully  and  properly 
handled  and  used. 


VALUABLE    BOOKS 

On    XSlectvicitir  and    XSlectvic    Iilgliti 

$»«v»«'l  KWctnc  Uc^tiKC  ^T  lBcaBd«scence.  8to |2.A 

VW^4u>m'^  KUctricity  mm!  Sil«(Betism.    2  roU.,  8to 7.00 

y^t^W  \lvMl«r«  P>»c«ic«  o£  the  Electric  Telegraph 2.00 

Hkft'«  V^kvuw  U^ki »  its  prmcdcml  AppUouioa,  8to 8.S0 

«MiL<*«'<»  W^«»W  LicktiM. 40 

y^«<!vUt\  W^^rWity  wid  tW  Kleciric  Telemph 5.00 

r«^>H«  •  ^?ir»^t-«         "(Tbew  two  books  of  Prcscoii  sold  together  for  $7.00.) 

»M«««»«\  rWiwv  «»d  ApvlkatkMi  of  Electricity J.OO 

^[;MJ%  t>v*  »»>^ '»'  Electnciiy  .  .   ••••••;„;. fS 

i aMM^Kmx  A»v>Hc«t¥>a ol  Electrtctty  to  Railway  Working 1.60 

OWik  amJ  SftW«»  Kt««tri€al  TaUes  and  Formula 6  00 

n^  IVy^^w«»  lk«  Mkropboae  and  the  Phonograph      By  Count  du  Moncel 1.2S 

Cu»»»*m/%  thk»^y  ^  El«ctrici»T  •••••:••.••  v ?  5 

£^V«>»*^  Huis>rv  Alia  t^re*aof  the  Electric  Telegraph l.g 

iMiimN  VLt^sHtK^klv  aad  Macaetsaai 1  SO 

iga»»»M'tMa»»J  Hook  of  the  Telegraph bds.,  60c.;  cloth,  76c  ;  mor.,  1.00 

Ha«^t«^  VU»>*«H»«ieter»  and  its  Uses,     New  Edition,  in  Press 

Uv«4*M^  I  ♦<««!♦•  oa  Electric  laduction .80 

|W»«ki»«'«  |CvUi»«^**l*Weciricitie 8.00 

l*i«iuh«ii«  kll«vtrie  Light 8.00 

Hv^mIW«-  I.m  hriacipales  Applicatioas  de  rElectricIte— with  many  Illustrations,  8to.,  paper.  Paris,  '81.  4.00 

»vKw*«»4Wr^  UsMwctions  for  Testing  Telegraph  Lines,  2  ▼ols.,8vo 8.00 

UHk>U*^  K^portu  of  Electrical  Standards,  8yo 8.TO 

(>v^ai«h'«  IClectrical  Researches,  8vo J.JO 

M*MU*'t'i#aH»eon  r»ictioaal  Electricity, 8iro 7.W 

Hm^ hv  |Cle\tt\vTeleMr«phy,  18mo .JO 

IWmmUa'  Manual  of  Telegraph  Construction o.W 

I/JCle,UKtH.  P«r  I.  Bailie         •  •   •  •   • JJ 

f.'ltv'air^^tt  Eltctrique,  par  Du  Moncel .W 

TV wsUU'tT^MOns  in  Electricity,  12mo LW 

♦♦         Notos  on  Ught  and  Electricity,  12mo LOO 

|«  rfil  l^r  Bnrlj  PablleaUoii,««IIf  DVCTIOM  OOIUi  HOW  K  ADB  AMD  HOW  ITSBII.'* 

For  Sale  by  D.  VAN  NOSTRAND,  PHbiialier. 

VopiM  tent  Post-paid  on  Beoeipt  of  price.      29  Murray  &  37  'Wairen  Bte.,  New  York. 


M,  H, DiCKiN-tOM  has  been  a  leadiog  dealer  in  Books  and  Stationery  so  long 
Kansas  City,  (having  been  one  of  the  original  firm  of  Matt  Foster  &  Co,,  for  fif- 
n  years)  that  his  name  has  become  a  household  word  in  the  West. 

He  deals  in  everything  pertaining  to  a  first  class  Book  and  Stationery  store  and 
ndles  only  first  class  goods.  The  completeness  of  his  stock  can  only  be  appre- 
iated  by  a  visit  and  personal  inspection,  but  at  the  same  time,  he  will  fill  all  orders 
>y  mail  with  scrnpylous  care,  and  no  one  need  hesitate  to  write  for  anything 
hat  he  wants,  from  a  Spelling  Book  to  a  set  of  Morocco-bound  Classics,  worth 
150,  or  from  a  box  of  Steel  Pens  to  a  Pearl-enlaid  Writing  Desk  or  a  Microscope. 
He  employs  a  force  of  men  constantly  on  papering  Fine  Residences,  Churches, 
fete. ,  and  is  prepared  to  furnish  the  very  Finest  Materials  and  do  the  Best  Class  of 
Work  at  any  points  in  Missouri  or  Kansas  without  delay  and  at  reasonable 
gures. 

It  is  impossible  to  give  here  even  an  approximate  list  of  his  goods,  but  a 
bU  Catalogue  will  be  sent  to  any  address  upon  application  by  letter  or  postal  card. 
Any  domestic  or  foreign  book  ordered  with  pleasure,  and  without  extra  charge. 
Large  invoices  of  the  latest  publications  from  the  best  houses  in  the  country 
t  received. 


SPECIAL  NOTICE. 

It  seems  to  have  become  altogether  a  ^\^d  thing  for  T.  M.  James  &  Sons,  to 
put  their  latest  importations  of  rich  China  and  Queens  ware  goods  and  artistic 
novelties  on  exhibition  at  tl\e  opening  of  each  week  and  upon  arrival  of  new 
invoices,  and  the  frequency  of  such  receipts  affords  our  citizens  many  oppor- 
tunities to  examine  choice  handiwork  from  abroad  and  emanating  from  the  most 
celebrated  patterns  and  embellished  by  the  hands  of  eminent  artists.  To-day 
may  be  seen  in  the  show  windows  of  T,  M.  James  &  Sons  a  late  importation  of 
admirable  qualities,  and  splendid  display  of  hand  painted  vases  of  Ionic  and 
^recian  shapes  and  decorated  in  the  most  pleasing  manner  in  landscapes,  sport- 
[ing  scenes  and  classic  groups.  These  goods  are  very  seasonable  and  their  price 
very  low,  considering  their  elegance,  and  will  repay  a  close  inspection  and 

ught  to  find  a  place  in  a  great  ntimber  of  households  in  our  city  and  suburbs. 

*essrs.  James  &  Sons  are  still  in  almost  daily  receipt  of  rich  Chin  aware  elegant 
Glassware  and  a  great  variety  of  other  goods  requisite  in  their  large  trade.  A 
visit  to  this  great  unporting  house  is  time  profitably  spent  both  in  pleasure  and 
economy  of  prices. 


I 


THE  AMERICAN  ANTiqUARIAN 


TheSd 


An  tlluiitrated  Quarterly  Published  by 

KV.  Stsfken  D.  P8KT,  Eciitor,  Clititon,  Witconsiti. 
The  8<i  VoK  commenced  with  the  Oct.  Number. 

EstTORS  OP  DrfartmKnts.— Early  History  aad! 
Discovery.  Prof.  R.  B  Anderson,  M;idi«on.  Wis.  ; 
AiiLhropolog^ica]  News,  E.  A.  Barber,  FhilAdelphU; 
Induin  Linguistic*,  A.  S,  Gal^chet,  Sinith»cnian, 
Wiuhtn^ton,  D.  C.  ;  Mexican  Antiquities,  Ad  F. 
fiaudeiicr,  H}|[;hl'uid.  Ill  ;  Bitilic«kl  Archeology,  Rev. 
Selah  Merrill.  D.  D.«  Andover«  Ma&v  ;  Geologlcul 
Evidetices  Prof  T.  C,  Chomberlin,  Beloit, 
FovAiON  CoNTKiBUTOKs,  Rcv.  A.  H.  Sayce,  D.  D., 
F.    R.    S    (Jjtford,  England,  on  AKsrynotogy  ^    Prof. 

i.  J-  A,    Steentrup    Stockholm^  Dennuirk^  and  Prof. 
uciiino  Cordeiro,  Lisbon,  Portugal. 


Tk  »?  Hatiralisl  ro^'-'s^^rr 

Copy.      H.   Skaer»   Publisher,  Room  34,  N. 
W.  cor»  Third  &  Pine  streeU,  St.  Louis,  Mo. 


^C  lijk  ^On  P^i*  ^f  ■'^  faome-  Samal«t  worth 
9;i  10  9^11  Js  free.  Address  Stxhsom  &  Co.* 
Portland,  Maine. 


^CC  a  week  in  your  own  town.  Term*  aad  |& 
^OO  outfit  free.  Address  H.  Hauuktt  ft  Co,» 
Poftluid,  Main«. 


Flrst-Clmss  Heatlnir  iind  CooUof  tores  for  Sftle, 

LOW    BOWN    FOR    CASH! 


They  embrace  the  most  Select  and  Modern  Styles  of  leading  manufacturer 
of  the  Union.     They  include  such  stoves  as  the 

ARGAND,    HECLA,    CHARTER    AND    OMAHA, 

For  both  Coal  and  Wood,  ALL  of  WHICH  I  offer  for  sale  ai  the 


I  also  carry  a  full  supply  of 

TINNER'S   STOCK    AND    TRIMMINGS. 

Which  I  offer  at  St.  Louis  and  Chitago  prices.     I  cordially  invite  the 
I        attention  of  dealers  of  the  Missouri   Valley  and  the  public  at  large  to 
my  large  and  varied  stock,  and  challenge  competition.     I  also  man- 
ufacture a  full  line  of 

SHEET    IRON    GOODS,    TIN    ROOFING, 

GAIjtVAIfflZED     CORIfflCES. 

I  have  in  my  employ  FIFTY  of  the  most  skilled  Mechanics  in  the  West,  which 
enables  me  to  fill  your  orders  with  promptness  and  dispatch.     Call  at  the  original 

RED  FRONT  STOVE  STORE 

518    Main   Street, 

J  AS.   REDHEFFER 


SEnllluoniaa  Institution,  *! 

Washington,  D.  C,  June  i8,  1879.  J 

Your  Rkvikw  comes  regutarlj  mnd  is  al- 
I  urays  read  wItK  tnuch  interest. 
Yours  iTiily, 

S.  F.  Baird,  Sec>. 

Thk  Kansas  City  Review  of  Sciencr 
A!tD  Industry,  edited  by  T.  S.  Case,  main- 
tains the  high  character,  which  was  coritspic' 
110U&  on  its  bcgifitiingj  for  energy  and  thor- 
ough nes«  in  a  new  depariment  of  Western 

Thk  Kansas  City  Review  of  Science 
AND  Industry,  Thco,  S,  Case,  editor,  comes 
to  us  filled,  as  isual,  with  valuable  facts, 
^ell  discussed  theories,  and  nseful  supjgc-v 
tions*      It  speaks  well    for  the    intellectual 

frowth  of  the  country  where  such  magazines 
ourish  amid  the  hurry  of  the  busy  workers 
of    the   prairies  of   the   West, —  Th€    Dmly 


We  have  upon  our  tal>le  the  January  num- 
ber of  the  Review  of  Science  and  Indus- 
try, edited  by  Thco  S.  Case  and  published 
at  Kansas  City.  As  it  purports  to  be,  it  is  a 
magazine  of  science  and  industry,  and  is 
without  an  equal  in  the  West.  The  names 
of  some  of  the  leading  scientists  and  educa- 
tors of  the  day  grace  its  pages  as  contribu- 
tors. It  is  an  epitome  of  Western  progress, 
and  is  destined  to  become,  in  the  near  future, 
to  the  West  what  the  Popular  Sciemt  Monthly 
is  to  the  East. — Normal  Courier, 


We  are  in  receipt  of  the  February  number 
of  the  Kansas  City  REVtEW  or  Science 
and  Industry,  published  at  Kansas  City, 
Mo.f  at  I2.  50  per  annum.  Thii  monthly  is 
one  that  has,  in  spite  of  all  obstacles,  at* 
tained  a  recognized  place  in  American  liter- 
ature*  and  presents  an  array  of  scieniiiic  ar- 
ticles highly  creditable  to  Western  authors. 
The  number  before  us  is  the  second  number 
of  the  third  volume,  and  one  of  more  than 
ordinary  literary  value*- -/"^^  Nnv   IViit, 


Dr.  John  Rae,  F.  G.  S,,  the  noted  Arctic 
explorer,  of  England,  siys»  in  a  note  dated 
Not.  11,  1S80 :  **  I  read  many  articles  in 
your  Review  with  much  pleasure*'* 

University  of  Kansas,  1 

Lawrence,  Kansas,  July  26,  18S0.      / 
«  •  •  •  •  •  • 

Allow  me  to  congratulate  you  upon  the 
success  of  the  Review,  both  popularly  and 
acientifically  considered.  It  fills  a  gap  in 
our  scientific  literature,  and  is  an  essential 
to  every  lover  of  science  in  our  New  Ameri- 
ca* Very  truly  yours, 

F.  H.  Snow* 


The  Boston  Journal  of  Commerce  aays: 
•*The  Kansas  City  Review  of  Science 
and  Industry,  with  its  original  papers,  selec- 
tions and  communications  upon  various  top- 
ics, is  one  of  the  best  tilled  magazines  in  its 
specialty  in  this  country." 

**  We  take  this  special  occasion  for  urgiDg 
upon  our  Western  readers  the  propriety  of 
supporting  by  their  sub?^criptions,  a  journal 
that  embraces  so  much  interesting  material, 
and  is  so  creditable  a  medium  for  the  ex- 
ctiange  of  scientific  intelligence. — Nrdf  Rem- 
edies^ Nov*  1880. 


Prof.  R-  H.  Thurston,  of  the  Stevens  In- 
stitute of  Technology,  says:  '*  I  think  the 
Review  an  excellent  journal  of  the  class, 
and  admire  the  manner  in  which  it  is  con- 
ducted/* 

This  magazine  does  not  decrease  in  inter- 
est, but  constantly  gains  in  attractiveness 
and  value  to  all  lovets  of  scientiBc  research* 
—  Utica  Herald, 


We  are  pleased  to  say  that  the  June  num- 
ber is  valuable  in  every  respect,  and  that  the 
magazine  is  a  most  worthy  one  in  every  par- 
ticular.— Fort  Scott  Monitor. 

There  is  a  great  variety  in  its  themet. 
The  table  of  contents  is  very  suggestive,  and 
while  some  of  the  articles  will  be  best  appre- 
ciated by  men  of  special  culture,  there  are 
others  which  the  lay  readers  will  readily 
welcome. 

Among  our  exchanges  we  place  the  Ra- 
vi ew  next  to  the  Scientific  American  as  a  re- 
source for  current  progress  in  natural  and 
applied  ictence,-^ LatArvp  Monitor, 

We  have  been  anxiously  awaiting  the  re- 
ceipt of  the  January  number  of  the  Review 
OF  Science  and  Industry,  Kansas  City. 
The  Review  has  attained  an  excellence  not 
expected  in  a  Western  publication,  nor  m  an 
Eastern  one  at  the  low  price  of  $2.50  per 
annum.  —  Industrialist, 


The  Kansas  City  Review  of  Science 
AND  iNDLfSTRY  for  November  is  unusually 
interesting.  An  article  by  Theo.  S,  Case, 
the  editor,  entitled,  "A  trip  to  the  birth- 
place of  Montezuma/*  accompanied  by  a 
map  illustrating  the  old  Pecos  village,  i» 
alone  worth  the  price  of  subacription  for  ft 
year. —  Wichita  Eagle. 

This   magazine   is   a  genuine  example    of 

Western  enterprise,    and    ranks    among    ita 

contributors    some  of  the  beU  tAX*,T»X  va^  >2^x*. 

West     TVe  a\\.\c\e*  «t.   i^wlV  xx^vw^^-^^^ 

i  and  teWabVe,— TM  Star,^*i\W\^^,^.'^^ 


Tlic  hi$torUn«  the  geologist  and  the  an* 
tiquarian  of  ihe  future  will  6nd  in  these  vol* 
time^  material  for  hii  work.  The  Review 
has  already  attracted  the  attention  of  the 
best  writers  on  science  at  home  and  abroad, 
and  it  is  probabljf  as  greatly  prized  by  stu- 
dents in  the  old  States  as  it  is  by  our  litile 
circle  of  scientists  here. — Si»  Josipk  Herald^ 


Its  table  of  contents  shows  a  number  of 
interesting  articTes  on  the  scienti6c  topics  of 
the  day.  So  valuable  a  periodical  published 
so  near  ht  roe  should  be  veil  patrrniied  by 
cYcry  citiicn  of  the  state. — Ripubbt€tn. 


This  number  contains  a  vast  amoont  of 
interesting  matter  relating  to  popular  science. 
It  is  abJy  edited.  We  commend  it  to  our 
readers  as  worthy  of  patronage. — Dr.  Stephen 
Bowers  in  the  Clinton  ^W»s.)  Htraid. 


The  success  of  the  Review  shows  the 
great  interest  in  scientific  subjects  taken  in 
the  West^  and  it  should  receive  the  hearty 
support  of  all  s^tudents  and  of  public  spirited 
people.— 7>/^>^«»  Cpmmtmwealth. 


It  is  not  necessary  to  write  words  of  ptiae 
about  the  Review  for  iho»«-  who  are  fsmiliv 
with  its  merits,  for  like  c>Id  wrne,  it  netd^nv 
bush.  All  of  the  leading  scientists  of  tk 
West  contribute  to  its  columns,  as  well  m 
some  of  the  most  prominent  scientisfs  of  tie 
East  and  some  of  those  of  Europe.^^. 
Lcuisjffumai  of  Ccmmfrce* 


The  Kansas  City  (Mo.)  Kcviiw  or 
Science  akd  Industry  for  January  coDiatm 
t^enty«five  longer  and  shorter  axiicle*.  ill  of 
them  in tet eating,  and  some  of  tbem  of  »pe<^* 
ial  merit.  We  cr mmend  this  journal  tithe 
best  in  our  country  for  the  pencrai  te^ts,^ 
Farm  ami  Fitaide^  Springfield,  Ohio. 

This  monlhty  is  one  that  has,  in  spite  of 
all  obstacles,  attained  a  rcccgnired  place  is 
American  literature,  and  prrsenfs  an  aniyof 
scientific  artick's  highly  creditable  to  We*lcni 
a  u  t  hors. —  Btiyokfitid  Caxrttt, 

Such  a  periodical  is  a  credit  to  its  editor 
and  the  erudition  of  its  many  originsl  con* 
tributors,  as  welt  as  io  the  literary  and  sacs* 
tific  tastes  of  the  Wc&iem  people. — Miirm 
of  Progress. 


BURR'S  LIBRARY  INDEX, 

FOR  INDEXING   SUBJECTS. 
To     AID    THE    Student,     ScrioLAfi,    Clkkcvmak, 

LaWVCR,      PHVfilClAKj      El'ITOU,     AUTHOS, 

T&ACH&a«  Punt.,  AND  Ai.**  Lovaas 

or  Boors, 

An  imd*j(  U  In/arm Atiem  Ur  ImmtdiaU  pr  Fmimwt 

All  words  und  nfttn««  are  indexed  by  the  first  two 
lelterK,  with  over  BOO  combinatiotiB  cut  la  thumb 
hole*  iQ  the  ed|;es  of  the  leave*.  Opened  at  uiy 
combinatJon  by  ihe  uie  of  one  hand.  It  h*»  a  com- 
bittatioti  for  every  word  and  name  in  all  langfuatef, 
Cpuvinifntt  MavtM  time,  iah»r,  mame}t  itmd  Vfjealiitm. 
Printed  on  fine  writing-paper,  quarto  &lie,  12.000  tine«« 
40  lines  to  the  p^gc,  bound  in  half  Ru*»ia,  price  $!{.50. 
Sent  by  tnajl,  on  receipt  of  price,  to  any  part  of  the 
United  States  or  Canada.  We  fn»nuraciure  over  30 
«yU>  and  «iie*  of  Combination  Indexes  for  Lfdgert, 
/iecfirtll*  sl:x1  LemmtrctAl  Rt^ortM^  itnd  matte  indevea 
of  any  ««  to  order.  Liberal  dttcount  allowed  the 
trade.  For  further  partjcuJars  and  fpecimen  pages^ 
addresi^ 

Twa  J.  B.  Burr  Pubushinc  Co.,   Hartford.  Conn. 


Tie  VallBy  NalDralist 


Send  15  cents 
for     Specimen 
Copy-     tl.   hKAER*   Publisher,  Room  34,  N. 
W.  cor.  Third  &  Pine  streets.  St.  Louis,  Mo. 


THY 


THE 


NEW  TORE  OBSERVE 


THIS    YEAR. 


The  Largest  aBfl  Best  Famiiy  Paper  li 
tbe  World. 


Send   F&r   Sample    Capu*  —  Frt€m 


1V£W  TOBH  OBSERTER, 

S7  Park  lt9w,  Hew  T^rft^ 


THREE  GREAT  CITIES  OF  THE  WEST 
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CHICAGO  &  ALTON  R.  R. 


If  you  nre  going  easlt  H-iik  the  ticker  agcot  at  (he  ncare^i  coupon  ticket  office  for  a  ihroti^fi  ticket  via  the 
ChicB^o  8:  Alton  R.  K.^  because  its  entire  trains  run  tKrough  without  chanpe  from  Kansaji  Cit^  to  Chicago, 
K»iif»t  City  to  St  Louis,  and  JSt.  hou'is.  to  Chicago,  k  is  uxc  short  line  to  Chicago,  »nd  best  direct  througK 
line  to  St  Louis.  It  h  the  only  line  under  one  mAnagement  betwdCD  KanBA<k  City  and  Cbtcago.  Connections 
to  Union  Depots  M  Kansas  City,  St.  Louis  and  Chicago. 

J.  C,  McMULLlX,  J    CHARLTON,  F.  G    HIGH, 

Gen'l  ManV,  Chicago,         GeoM  Pass,  and  Ticket  Agt,  Chicago.        West'n  Trav.  Agt,  Kansais  CUy. 
For  Races  of  Fare.  Maps  and  Time  Tables,  apply  to  any  Ticket  Agent,  or  address,  D .  BOWES,  Western 
Pfljui«(igcr  Agent,  503  Main  St.,  Kansas  Ctty»  Mo. 

TRUMBULL,  REYNOLDS  &  ALLEN'S 

AGRICULTURAL    HOUSE. 

KANSAS  CXTY.    UO. 

CABBIA  GES,  B  UG  GIES,  PHAETONS, 


teUQ 


teijQ 


fc=JJ 


cn^ 


LAWN  MOWERS  AXD  GARDEN  TOOTHS 

AGRICULTURAL  IMPLEMENTS  AND  SEEDS.     AGENTS  FOR  KANSAS, 

COLORADO  AND  WESTERN  MISSOURI  FOR  THE  ROYAL 

ST.  JOHN  SEWING  MACHINE. 

WABEIII»rNE  NUN.  IBll,  LSIS  AMD  1SI4  WKf^T  THIRTEENTH  ST. 
KETAII^  HOVNE  XO.  419  WALXrT  MTHEET. 

(Say  you  saw  this  AdvertiAcmcni  in  the  Rbvir^ 


Kansas  City,  Jane,  1880. 

Xhe  ©tte-ifrioB  ©lotbiera, 

Pi^sent  compliments  to  the  readers  of 
I  he  B«vi«w,  anci  beg  to  call  their  attention 
to  our   unrivaled  stock  of  Gentlemen's  and 
Ytoiht*  Summer  Clothing  and  Furnishing  Goods. 

y/e  sell  none  but  the  Besz  Arzicies.  Our 
prices  are  plainly  marked  in  figures  and  are 
never  deviated  from. 

It  is  useless  to  specify,  as  we  have  everything 
that  a  Gentleman  can  want  ro  make  himself  com' 
:or:abie  and  i.  re  in  appearance. 

WewMhi  WEI  SUITS  a  speaaity,  and  can  sujffy 

tkf  ^nrif  gntJfS  »iv  rrr?  i*i»r/  m^fict.      CLE  KG  YMEN  art  ahmn 
aiUm^J  n  diummi  tf  io  per  cmi^ 

Whtm  ym  mn  m  Kansas  City^  pkast  call  and  examim  mtr 
Cmdr.  yitm  kmtm  1^  we  can  suit  you,  ^>M  in  rJ  prut, 

IMAih^mmtmamiffttkkitsmthtnexipoftv 

'-   —  L  HAMMERSLOUGH  Sl  CO., 

Cor.  ja  anJ  Main  A. 

1880. 

fat  of  He  Mississippi  Ri?er, 


55:{  &  555 

STREET. 


%^^  ElfCint  line  of  Parlor  niid  Cliamber 
YMemi  Ridkers-  Easy  (Iiairs  aiitl  Fancy 
t^Mod:^  of  all  Desc  riptions. 

^mm   W.  W    SPRl!lfGS    A^I>  folding  BED6TE41KI' 


Pteplatic  Caiiiflative  Capsules. 

The    Best   Nerve    and    Blood 
Restorative  Known. 

Id  valuable  as  a  Corrective  of  all  disorders  of 
tbc  Stomach  and  Bowels,  such  a&  DyspcpUa, 
"^iarrhosa^  Cunstipalion,  &c*  Unsurpassed  as 
Tonic  and  Siiraulant  to  the  Nervous  System, 
id  especially  useful  'm  Nervous  Prostration, 
tieadaches  and  Depression  caused  by  extreme 
icat,  or  any  other  cause.  Tourists  will  find  it 
specially  adapted  to  the  Irrcgularites  of  the 
Bowels,  caused  by  change  of  water,  diet  and 
climate  It  may  be  carried  in  the  pocket,  and 
taken  at  any  time  or  place,  as  it  contains  none 
>ut  cdicacious  ingredients,  which  can,  under 
lO  circumstances,  produce  any  ill  effects. 

Price,  $1,01)  Per  Boi  of  24  Capsolej, 
CURE  FOR  DIPHTHERIA. 

Sure,  Plpeedy  nii«l  Kndiciil, 

It  has  been  leal cct  in  ihc  Coniincnul  Ho&pitali  and 
Tivat*  prsicticc  with  the  greatcn  success.     Can  he 

wd  for  patJCDtJ  of  9,tiy  ^igc  and  in  any  stage  of  this 
veaded  dueasc.  One  packst^t  will  Aufiice  for  Afuy 
rdifiarf  caae.     PKce  for  packa^^e  with  full  directions, 

Jo  Agents-    Sent  by  mail,  prepaid.     Address 
KaitMts  nty.  Bio. 


NOW  READY. 


Is?^ued  August  ist. 


FOR 


1880. 


T'tnlfth  Annual  Voiume, 
ONE  THOUSAND  AND  FIFTY  PAGES. 

Price  Fwi  Dollan. 

This  work  i*  the  recog^nized  source  of  information 
on  the  Suti»de«  uf  American  Newspapers^ 

Advertisers.  Adverti«)ng  Agents,  Editors,  Polilic- 
iana  and  the  Departnieatfi  of  the  Governmcru  ttXj 
upon  lis  sUtementsas  the  only  reco^ized  amhonty. 

It  fives  the  Name  of  all  Newspapers  and  other  Pc- 
riodtcaU. 

It  gives  the  Politics,  Kelision,  Claa*  or  Character- 
isttc«. 

It  gives  the  Days  of  Issue. 

It  gives  the  Editor's  Name. 

It  gives  the  Publisher's  Name. 

It  gives  the  Sl^c  of  ihc  P.Ti>cr» 

It  give*  the  Subscriptinn  Price. 

1 1  zivcs  the  Date  of  F.ctahlishment^  and  the  be«t  oh- 
tainciljle  infnrmation  about  the  circulation,  and  several 
vaJuabte  tahle:^  and  cU-«tficationK. 

KevUed  aiinuaJly»  and  information  brotight  down 
to  the  latest  dale. 

Sent  to  any  uddrcss  on  receipt  of  the  pnce.      Addiess 
GEO,  P.  KlftWELL.  Ai  €'«».,  PiibllMli^rfi, 
(Newspaper  AdvertiAing  Bureau,) 

10  S|»ra«e  Ni.,  New  Yorli. 


Eiilihblliifa«4l    l§4m. 


!Real  Estate^  Loan  Broker 

FARMS,  Unimproved  and   Mmera)  Lands  Fought  and  Sol't,  Capital  Invested,  Rents  Calleded,  Ta*e*  Paid, 
Titles  Emamlned,   Deeds,  LexLftcsand  General  Conveyancing  and  Notarial  Bu^Jnets  promptly  attended  io 

Office,  No.  fi03  Main  Street, 


WM.  E.  THORNE, 

728  Main  Street,  Corner  8tli,  KANSAS  CITY,  MO. 

PICTURE  FRAMES,  PICTURE  MOULDINGS, 

ARTISTS'  AND  WAX  FLOWER  MATERIALS, 

Mirrors  and  Mirror  Plates,  Stationery,  A  New  Line^  Ghaj^ 

FANCY  GOODS   OF  MAliY   KINDS. 


The  most  Economical  REFRIGERATORS, 

The  roost  Improved  WATER  COOLERS, 

The  simplest  and  roost  perfect  FILTERS^ 

The  handsomest  and  best  TOILET  WARE, 

The  most  modern  summer  OIL  STOVES, 

The  most  complete  GASOLINE  STOVES. 

The  most  satisfactory  COOKING  STOVES, 

The  only  perfect-working  HOTEL  RANGES. 

The  finest  quality  of  TABLE  CUTLERY, 

Tbec^Qttiae  Rogers*  triple-plated  SILVER  GOODS, 

Tte  latest  patents  in  WIRE  BIRD  CAGES, 

K Wf  ttoig  you  want  in  GRANITE  WARE. 

Bvcrythioe  you  need  in  JAPANNED  WARE. 

K^^rythiag  there  is  made  in  TIN  WARE. 
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PARTICULAR  AITENTION  PAID  TO 

SUVANIZED  IRON  CORNICES,  ROOFING,  SPOUTING 


ORDERS  FROM  ABROAD  ATTENDED  TO,   AND  ES- 
TIMATES MADE  ON  ALL  KINDS  OF  JOBS. 


JAMES  REDHEFFER. 


DEBBS  AGO, 

Hoiine.  Ilia* 


A.  MANBUR* 

St.  Louis. 


C.  B.  WHEELBBp 

KanoAA  City. 


JHai^rtit    WhuiemaU  oMif  ButmU,  tn 


CARRIAGES,   BUGGIES  AND  WAGONS. 

BDcms  LM  Mmii, 

Endorsefl  by  many  well  known  CUizeiLH  and 
fnilj  Wiirriiiil«d  by  uh. 

DELIVERED    TO    ANY     CITY     ADDRESS 

A  Fnil  Line  of  Fan  Hackiiierj. 

Show  Roomi  and  Warehouses 

•''i^^t?r3Ml?^."?llMtt';"f«r''"'Ma  Fe,  Frra  Tenth  to  Eleyenlti  Streets 


:S.A3<TSJ^&    CIX"2', 


]N^ISSOXJIVI. 


PARIS,  iMt, 


SILVEfi   MED4L  AAARDEO 

532  Main  Street. 


THE  BOOT  &  SHOE  MERCHANT 
«r  this  city,  sole  Af^ent  of  the  Celebrated 

Burt's  Shoes  and  Boots ! 

-FOR- 

LADIES'    &   GENTLEMEN'S   WEAR. 

I  aUo  have  A  iarjfe  Atock  of  other  le&diojg  manufacturers  do  Hand, 
to  select  ffom,  at  th«  toweu  cash  prtc».  AV  Plci««  c»lJ  »it4 
eJCAmioe. 

Kansas  Citv. 


TILE  DIAMOND  DRUG   STORE. 


A  large 

assortment   nf  Fine 

ToUct   Goods,    Pcrfuincry.  Toilet 

5<Nipi«  Sponges,  Etc,  Tru4>-cs,  and  Supporters, 

Homccopathic  Mcdicinciand  Sf>c- 

cific»  constJkfltly  on 

hand. 


HOLMAN  &  FRENCH 

Proprietors. 


Have  the 

Tri">i  '  "itiplctc  slock 

*  Kf micak, 
F.tc,  Pr»cnplUlM 

L       ,  irr-si  med* 

per*' 


Cor.  9th  &  Main  Sts., 


BULHIIE,  M8IRES  &  EMERY. 

Seal  Sacques  made  to  Order ; 

Silk  and  Satin  Wraps,  all  sizes ; 

Broche  and  India  Shawls; 

Black  Silk  Dresses,  all  sizes ; 

Colored  Silk  Costumes,  all  sizes; 

Elegant  Combination  Costumes ; 

Large  Stock  of  Muslin  Underwear ; 


Fur  Carriage  Robes,  $20  to  $150 ; 


Ladies',^  Children's  Winter  Underwear; 


Large  Stock  of  Elegant  Hosiery ; 
Three  Cutters  in  Tailoring  Departmen 


Mrs.  McGuire,  the  "Artiste"  Dressmakr 


lULlEHE,  HOORES  &  EMERY. 


